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Our Autocar coal trucks are equipped 

ith ‘Nobby Cord’ Truck Tires and find 
that it is far to our advantage to use these 
in substitution for solid tires. We obtain 
g eater speed with less gasoline consump- 


tion and less depreciation on our trucks 
and it is now possible to go into places 
which we considered impossible with solid 


equipment 


is to mileage—we have one record 
which shows approximately 21,000 miles; 
the tires still running on our truck and 
looking good for several thousand more 
miles 





F. E. Powers Co.. Worcester, Mass. 
Signed) H. S. Powers, Treasurer 











21,000 miles—and looks good 
for several thousand more 


Good mileage—yes! And in the coal business, 
one of the hardest trial tests known. 






But it isn’t mileage alone that counts when you 
use ‘Nobby Cords’. Nor is it the undeniably im- 
portant saving in gas, oil, depreciation or repairs. 


‘Nobby Cord’ users will tell you that their 
trucks are always on the job. That they spend 
their time making money on the road—not piling 
up costs in the repair shop. 





These pioneer heavy-duty pneumatics absorb 
the merciless jars of the road. They combine 
brute strength with remarkable life and resiliency. 
This enables them to nullify the continuous series 
of shocks ruinous to both truck and load. 


Mileage you get as amatter of course when you 
buy ‘Nobby Cords’. It’s part of your purchase. 


But continuous services from your truck— 
greater speed on the road—more work— increased 
pay. These are also worth-while advantages. 


United States Tires 
are Good Tires 
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Mill, Mine and Railway 
Supplies: The l.nes are com- 
plete, Every article is the pick 
of its class. Tagged with ‘*The 
Fairbanks Company O. K.” 





Trucksand Wheelbarrows: 
All types, sizes, for every use 
—all bear ‘‘The Fairbanks 
Company O. K."" 


Power Transmission: 
Everything you ned for replace- 
ment and new addition. Al! 
sold under **The Fairbanks 
Company O. K,” 





Machine Tools: All leaders 


in their lines. Sold under Scales : The tamous Fairbanks 














Engines and Furps: Gas- 
oline, kerosene, heavy cil and 
new type Super-Diesel Engines. 
Pumps and other power outfits. 


All guaranteed by ‘*The Fair- 
banks Company O. K."’ 


Look for 


YOUR GUARANTEE 


and how “The Fairbanks Company O. K.” simplifies your buying 







‘«*THE FAIRBANKS COMPANY ©. K.”’ 


Automobile and Service 
Station Equipment: Labor 
saving machines and tools for 
repairing Ford Cars and Fordson 
Tractors. “The Fairbanks 
Company O. K."" goes with 
each machine and tool. 


“The Fairbanks Company Scales—the scales that do the Vaives: Ail types—all sizes 
O. K.”’ world’s weighing come with all bear ‘*The Fairbanks 
“The Fairbanks Company Company O. K.”’ 
oe. &” 
‘ 
‘ 
* Ad 
4 
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FAIR BANKS 


I‘ you are a purchasing agent or plant 
owner, you ought to know about “The 


Fairbanks Company O. K.” It 
you. 


will mean 


much to 


When you buy mechanical equipment from 
“The Fairbanks Company O. K.” 
you of standard value and quality, fair prices, 
service. 


assures 


long, reliable 
are filled 


quick deliveries and 


Generally all your wants in one 


complete shipment. 


Your investment in supplies on hand may 


be materially reduced because of our complete 
stocks and distributing facilities. 


The Fairbanks reputation for quality and 
service, based on 85 years of experience, is 
your assurance of our ability to meet your 
most exacting requirements. 


Our manufacturing, purchasing and selling 
in large volume means right prices for you. 
The Fairbanks 


Telephone the 


The 22 Branch Houses of 
Company are listed below. 


nearest one and tell your needs. 


- Administrative Offices: New York 


Branch Houses: 


THE FAIRBANKS COMPANY. - 
Albany Boston Chicago Newark Paterson 
Baltimore Bridgeport Detroit New Orleans 

Birmingham Buffalo 


Havana, CusBa Lonpon, ENGLAND 


Philadelphia 


BirMINGHAM, ENGLAND 


Providence Rochester St. Louis Utica 
Pittsburgh Scranton Syracuse Washington 
Hartford New York 
Giascow, ScoTLAND Paris, France 











alll 
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Firestone 


is standard equi 
the followin? makes of trucks 












Over Half the Tru 
Tonnage of America 
is Carried on 
Firestone 
| Tires 
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Acme Giant Pierce-Arrow 
Ahrens-Fox Gramm- ey. 
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Modern engineering ideas expressed in wood by the remarkable Chinese mechanic 


Chinese wind-mill of a high order of ingenuity Above: the intake aad the discharge. Beilcw: the wooden center gearing and the ingenious sails that tack automatically so as to take the 
wind at all parts of their revolution In the center: a detail showing the remarkable link-belt that carries the paddles 
H b H ‘hes . ure s oy { TT. or acl § nt- i rr ( ily ; "Is mre “o cme mut i anil t . 
Modern Machine Design in Old China they are so mounted as to flop over, or tack, automat ther moving parts ar f wood, but in spite of i 
wah . vey P . ict r ice ‘ing “iC Pe i | = i the soe ke . . ontaet al ti Die 
1 X¢ ELLEN'I contirmation of the good old saw to le wut ae during . ns pe In hi pt h M a to Take excellent con aineies , 
. . g ‘vy are true sails ¢ vanes or fans, they oderate yl chanics ‘dency It is not ] 
the effect that there is nothing new under the sun thou it ey ire true sai s md not une or fans, they moderately high me han il efficier I knowt 
c : , , . - : deliver uninterrupted motion to the mill. just how long the principle of the link-belt has beer 
omes to us from the Far East, in the shape cf five poss " ‘ . : 7 te | ’ 
" ek eek | ee i a aka 2 The real mechanical genius of the builder of this known in China: but Mr. Whitham assures 
Photographs taken by U. S. Trade Commissioner Paul ' . : . hes ? é Png ‘ 
P. Whi s = ‘ ae Se? mill begins to make itself manifest when we examine this mill is a good old one, not copied from any more 
. hitham in the interior of China. Mr. Whitham ; : : ‘ “ae : 
ions : : : the intake and discharge. We see then that the link- occidental machinery, and that to his best judgm 
was attracted by a windmill which seemed rather more ao ; pela , ‘ , , ; ’ 
elaborate in j ; ‘cht fairl helt principle, by no means any too familiar to occi- t represents the local practice of centuries, if 1 
i ate in its «chi ‘s thi , g airly ex- ‘whet ' ’ : 
pect . ' OCR ECe an one might ow dental mechanics, has been put to good use here by even of thousands of years 
vec Oo “of ij sue s nce ‘ ith . P| “eg ” ne . ‘ “4 ' 
meet in such a place, and with the proud the “ignorant” heathen. The set of paddles turning It stands to reason that China should have prece«de 
conse he ys rs aa ics *hinese . . , ‘ : 
| asent of the owner and operator, a typical Chinese, on the endless link-belt which are here displayed the western world in the development of lks 
i€ Inspected it more closely and snapped his camera would do credit to anybody, so far as conception is porcelains: this is a matter of raw materials. We can 
a : : ‘ 
. &. concerned ; and even when it comes to execution, the even read without shock that she had the first pape 
There was nothing extraordinary about the sails; best use seems to have been made of the available ma money, But to be told that she probably anticipates 
they were in fact of the type so commonly seen on the terials. The discharge shows that a very decent vol- our civilization in the invention of impertant mech 
‘he 
Chinese boats. It is, however, of interest to note that ume of water is handled by the outfit. All gears and ical devices seems to be altogether “rubbing it ti 
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‘ ' ‘ 
ri re ‘ 
rese i 
pern on 
1 he rbpect ai 18 ecord accurately and 
lucidly the luke é mechanical and industrial 
i j le weekly journal, il is in a posi- 
tion innoun interesting developments before they 
re 4b i eis here 


‘he Editor is glad to have submitted to him timely 
ticles auilable fo se columns, especially waen such 
srlicies are ac ym panied by photographs 


Ventilation of the Vehicular Tunnel 


N the course of a recent interview, Mr, Clifford M. 
Holland, chief engineer of the vehicular tun 
iis to } lt between Manhattan and 
City, informed s that he was incorrectly 
jucted as sta ye that “the question of ventilation that 
n rise to so much debate is a negligible quan- 
r} ppeared in the weekly 
‘ lending commercial bodies of this 
! si f an editorial 1 our issue ofl 
4 h we expressed e ¢ iction that 
j was of para ount impor 
uu ‘ n i ‘factory solution the whol 
‘ | ise dey. il 
‘ ii ft ppor ‘ ting that 
Ii being in a 
rw i ! ‘ v ites as 
iry in 
r I 1 of th 
\ l ’ lized in tunnel 
‘ ‘ Dp has been in 
le mo difficult work 
ira ome he Kast River, he realizes 
e «kt lor d operation of a tunnel 
O.04O0 f | i, hick will have to carry 
v¥ autom { motor-truck traffic, Is a very 
lifferent proposition from that of designing an electric 
' perated tuunel hich is entirely free from the 
| inseparable from gas 


At the present time, and as an indispensable prelim- 
nary to the consideration of the question of what type 
oO mestruction or method of driving the tunnel be 
idapted, Mr. Holland is engaged in gathering all avail 
ible data as to the density of traffic and methods of 


dealing with the vitiated air in existing tunnels that 


ire used by automobile and motor-truck traffic, such 
is the two beneath the Thames at London, The lead- 
ing automobile manufacturers are being asked to con- 
tribute such data as they may possess as to the com- 


position of the gases of the exhaust, and extensive 


inboratory tests will be carried on so as to afford a 
basis upon which the capacity of the ventilating ducts 
my be determined with scientifi©e certainty 
“You can snuny for me,” said Mr. Holland “that once 
the traffic capacity of the tunnel has been determined, 
e dow { f t which will determine the cross 
ser mn will be the area juired for adequate ventila 
n I'he provisions for ventilation, moreover, will 
ude a libera ‘ 
rhis ill as it houle ) ind we take this oppor 


AMERICAN 18 
great and great needed pro 
Our s } wen Inspired sole by the 
of the problem 


\ tilation uu be fully appreciated 


The Future of the Submarine 
ve} t discu 


‘ submarin ve it confronted i 
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f warship; for there was a widespread demand for its 
ibolition even from its legitimate field of warfare on 
e high seas. This movement was not confined to any 
ne place or people, hor was it merely the expression of 
uninstructed lay prejudice Here and there Naval 
oflicers Were not wanting to join in the outcry against 
weapon which the enemy had diverted from its legit- 
imate field, and used as an instrument of piracy and 
murder upon a vast scale and with pitiless cruelty. 
The outcry against the submarine was natural and 
inevitable. Week by week the toll of merchant ship- 
ping sunk without warnin;: had appeared in the daily 
press, and the public knew full well that behind these 
cold statistics was being enacted a frightful tragedy 
of suffering and death. The very name U-boat had 
become the synonym for utter lawlessness, calculated 
cruelty and deliberate murder, and it was to be ex- 
pected that the horror of the thing should express it- 
self in a demand that the military submarine should 
be put under the ban and its construction forbidden, 
Another influence that worked in the same direction 
was the belief (rather widespread before the war) that 
the submarine, as a legitimate weapon, had failed to 
reach a degree of efficiency which warranted the cost 
of its construction, maintenance and manning. It was 
claimed that its limitatiéns in respect of speed and 
vision were so severe that it could not hope to do 
suflicient damage to the enemy to justify its existence. 
Before the war the surface speed was seldom over 
fourteen knots and the speed submerged from eight to 
ten knots; whereas battleship speed was from 21 to 2? 
knots, cruiser speed from 25 to 30 knots and destroy- 


ers were making 35 Knots, The necessity for remuain- 
ing submerged when within torpedo-attacking range of 
the enemy, if the enemy were duly alert, rendered the 
submarine practically “blind” at the very time when 
yood vision was of prime importance, 

The demand for placing a ban upon the submarine 
was, therefore, primarily based upon humanitarian 
vrounds and to a less extent upon technical consid- 
erations ‘The argument was this: Here is a device 
the degree of whose efliciency as a weapon for attack 
upon war vessels is a subject of some debate among 
the navel experts themselves It failed to drive the 
enemy warships from the high seas; it failed to break a 
blockade which was choking the world’s greatest 
military power by slow strangulation. As the last 
resource of a despairing people it had failed ut- 
terly On the other hand, we have seen that in the 
hands of an unscrupulous enemy, the submarine can 
become one of the most frightful instruments of out- 
lawry the world has ever seen. Therefore, so the argu- 
ment ran, if as a military weapon the submarine has 
failed to measure up to expectations, and as an instru- 
ment of piracy it has proved to be disastrously effi- 
cient, considerations of prudence and humanity demand 
that a ban be put upon its future construction. 

There can be no denying that the proposal to prohibit 
submarine construction has met with strong opposition 
from naval officers, both in our own and in foreign 
navies—notably our own and the British—and it is 
significant that their wish to retain this type in our 
fleets is due to the fine record which they claim the 
submarine has made for itself in the late war. It is 
only since the signing of the armistice that the facts 
us to the good work of the submarine (we are speak- 
ing now of legitimate work against warships, trans- 
ports and supply ships) have begun to be known. In- 
general kind 
has reached the public; but we are given to under- 


deed information only of a very 
stand that the operations of the allied submarines 
against the enemy were successful beyond anything 
that was hoped for, even by the Allies themselyes. We 
shall hope to give some general facts as to this good 
work in a later issue. 

The argument in favor of retaining the submarine, 
as presented by the officers who served in it during 
the war, points also to the great difficulty of carrying 
out the provisions, if it should be attempted to enforce 
submarine prohibition. The submarine they say 
lends itself to quantity production, and the va- 

parts: engines, navigating instruments, and gen- 
equipment could be made at many widely-distrib- 
ps throughout the country. The maintenance 


force adeqnate to the task of detecting such in- 
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fringements of a prohibitory law would be, we are 
told, practically impossible, 

We grant that this may be true of the parts and 
general equipment of a submarine, but we fail to see 
how it would be possible to build a submarine hull of 
from 800 to 1,500 tons displacement, without its pe 
culiar model and the characteristic elaborate internal 
subdivision making its character clear even to the 
casual passer-by. 

But an argument whose validity must be admitted 
is that which-places the submarine in the same cate 
gory as the airplane and the dirigible, both of which 
were used unlawfully by the enemy against noncom- 
batant civilians. If you abolish the submarine on the 
ground of its abuse by the same token we are told you 
must set a ban upon all craft that navigate the air. 


The Lives of Engineers and Inventors 

N connection with the memorial sketch of James 

Watt, which appears on another page in this 

issue of the ScrentTiric AMERICAN, we are led to 
recall a wholesome custom of one or more generations 
ago which we are afraid has been allowed to lapse. 
At one time it was not infrequent for lads of mechan- 
ical tastes to receive as presents from parents or 
others interested in their welfare that interesting 
series known as “The Lives of the Engineers,” written 
by Samuel Smiles, an English author of considerable 
versatility and vogue. 

The biographies of Watt, George and Robert Stephen- 
son, John Smeaton, John Rennie, Thomas Telford, and 
other engineers, had an attraction for an earlier gen- 
eration, which is readily explained when it is consid- 
ered how much British industry and civilization, and 
indeed that of all Europe and America, owed to the 
men who invented the steam engine, the locomotive, the 
steamboat; who built such structures as the Thames 
Bridge, the Eddystone Lighthouse and the Caledonian 
Canal. 

The record of the lives of these rugged British 
worthies is directly inspiring and helpful, and while 
stich books may be out of fashion today, we are con 
vinced that their perusal would be of incalculable 
value to many a youth entering on manhood. The 
story of perseverance, genius, industry and integrity, 
is one that is compelling in its interest, and while the 
world and its conditions may have changed, humanity 
remains indeed the same, Though mechanical prob 
lems may be new and the tools different, more com- 
plex and more highly developed than those of Watt 
and Stephenson, yet the solutions are to be found in 
the same clear thought, singleness of purpose, intense 
application, trained mind and hands, and study of 
the men and accomplishments of the past, that char- 
acterized these early engineers and inventors. 

For the more modern engineers, unfortunately, there 
have appeared few biographers who have been able 
to write with such interest and facility as Samuel 
Smiles, or command his audiences; but in the mod- 
ern attempt to emphasize the cultural side of engineer- 
ing the study of the lives of men of creative genius is 
no less helpful than the mere consideration of their 
works. Although the materials of their constructions 
may rust and crumble, yet the spirit of such men 
never dies. Leonardo da Vinci as an inventor, architect 
and engineer, was no less an influence than as a 
painter, while Washington the surveyor and mill builder 
is no less an actuality than Washington the soldier 
und statesman. Is not the general public far too prone to 
look upon inventors, engineers and scientists as ec- 
centric geniuses, and, while recognizing their useful- 
ness, consider as typical men of unusual and pictur- 
esque attributes rather than those who have led well 
disciplined, studious and efficient lives? Would not a 
more general reading of the biographies of men who 
have established vast industries through mechanical 
inventions and vast works of construction be of the 
greatest value to a rising generation, and would not 
the lives of many modern workers in applied science 
be for the sympathetic biographer a profitable and 
congenial field, that far too long has remained untilled? 
May not the Screnttiric AMERICAN bring to the at- 
tention of its readers the importance of reading such 
biography, and bespeak in particular a more careful 
consideration of the lives of the great inventors and 
engineers? 
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Electricity 


British Telephone Wires to be Underground.— 
The general scheme planned before the war of placing 
underground all the wires acquired by the National 
Telephone Company in 1912, has, according to the 
London Times, been put in hand, starting with Leeds 
(England) district, plans also having been made and 
contrac's placed for many other big centers. The 
greater part of the Leeds cable will be laid underground 
before the end ef this year, and it is estimated that the 
whole program will take between two and three years 
to complete. The first important underground cable 
to be commenced was the one between Leeds and London, 
but will not be the first to be completed. 


A New Source of Ultra-Violet Radiation.—A new 
source of ultra-violet radiation is reported in the Schwei- 
gerische Elektrotechnische Zeitschrift. The device in- 
volves the use of an alternating current discharge at 
50,000 volts between aluminum electrodes 2 mm. apart, 
and situated under water. It appears that the nature 
of the water is important to secure the best results. 
Distilled water should be used and kept running. The 
ultra-violet spectrum thus produced is said to be con- 
tinuous, and it has proved of great value in obtaining 
more complete data on certain absorption spectra. In 
some cases a number of additional bands have been 
located. 

Fatigue Effect of Selenium Cells.—Some further 
particulars of the “fatigue effect’’ in selenium cells 
are given by Dr. P. Lenard in the Elektrotechnische 
Zeitschrift. Such cells have promising qualities as 
applianes for measuring light, but hitherto certain 
difficulties have prevented their general application. 
Among these may be mentioned the ‘“‘fatigue’’ that 
sets in after exposure to light, which results in ® pro- 
gressive change of resistance, cells in the past having 
been found to be very erratic in this respect. According 
to the author this difficulty has been largely overcome 
Some of these apparently 
reached a constant resistance after an exposure of only 


in the latest forms of cells. 


45 seconds 


French Water-Power Developments.—The Echo 
de Paris in a recent issue states that the necessity of 
purchasing foreign coal might be relieved by developing 
the water power of which is estimated at 
10,690,000 horse-power as with 7,000,000 
horse-power for Norway and 6,000,000 horse-power for 
Sweden. Before the war only sbout 750,000 horse- 
power was used, but a further 450,000 horse-power was 
developed during the war, and by the end of 1921, 
1,600,00) horse-power, or 16 per cent of France’s re- 


France, 
compared 


sources will be worked. This leaves a huge amount of 
water power n reserve and, in addition, there are large 
potential resources in the rivers of Indo-China and 
French West Africa. One million horse-power would 
lessen the consumption of coal for power production 
by at least 3,250,000 tons, esting about 300,000.00 
francs, and the comparison is more striking when the 
greater efficieney of the hydroelectric installation is con- 
sidered. 


Government Wireless Station.—According to the 
U. S. Bureau of Census, it is learned that the Govern- 
ment has erected wireless plants at various points along 
the Atlantic and Pacific coasts and at Pearl Harbor, 
Hawaii, and Cavite, in the Philippines. 
ment shore stations, according to the reports of the 
Bureau of Navigation, numbered 135 on June 30th, 1918, 
of which 83 were in continental United States, 20 in Alaska 
19 in the Philippines, 3 in the Canal Zone, 2 in Hawaii 


The Govern- 


and 1 each in Porto Rico, Guam, and Samoa. The 
Government ship stations totaled 470. The station at 
Arlington, Va., has been in regular communication 
with the station at Chollas Heights, near San Diego 
Cal., since May Ist, 1917. Direct 
with an Italian government station in Rome was also 
established. On September 29th, 1917, radio commu- 
nication was established between Arlington and Pearl 
Harbor, Hawaii, via Sayville, N. Y. Messages are now 
‘ransmitted between Arlington and the Philippines 
through San Diego, Cal., and Pearl Harbor, Hawaii. 
Under favorable conditions, at night, the Arlington 
station can communicate directly with the Pearl Harbor 
station, but the usual practice is to relay through San 
Diego. 


communication 
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Science 

American Storax.—The U. 8. Forest Products 
Laboratory at Madison, Wis., reports that during the 
war, owing to a shortage of oriental storax, which is 
obtained from the Liquidambar orientalis, growing in 
Asia Minor, this product has been replaced to a con- 
siderable extent by a storax made from the American 
sweet gum (Liquidambar styraciflua). American storax 
Storax is used in the 
adhesives and 


has sold as high as $3 a pound. 
manufacture of 
pharmaceutical preparations. 


perfumes, tobacco, 


Earthquake Damages an Italian Observatory.— 
It is reported that the Observatorio Ximeniano, at 
Florence, which is conducted by the Piarists under the 
direction of Rev. G. Alfani, was greatly damaged by 
the earthquake of June 29th. This earthquake de- 
stroyed nine villages in the Mugello Valley, near Florence, 
including Vicchio, which appears to have been the center 
of the disturbance. The Mugello Valley is a _ well- 
marked seismic zone, though the earthquakes here 
have occurred at long intervals. The recent quake was 
severely felt at Florence, Bologna, Pistoia, Pisa and 
Pontedera. 


Medical Education in China.—The China Medical 
Board of the Rockefeller Foundation will soon have in 
operation in Peking a splendid instituion for medical 
research and teaching—the Peking Union Medical 
College. A group of 15 buildings is in course of con- 
struction. On account of their green-tiled roofs the new 
buildings have already acquired the name of ‘the Green 
City.”” The college will open in the autumn of 1919. 
A preparatory school was opened two years ago. It is 
expected that the whole establishment, including a new 
hospital, will be running by the end of 1920. The 
Board plans to open another medical institution in 
Shanghai. 

To Develop British Mineral Resources.—An 
Imperial Mineral Resources Bureau has been established 
in London, charged with the duties of collecting in- 
formation regarding the mineral resources and metal re- 
quirements of the British Empire and of giving advice 
to the government authorities in reference to the same. 
The Bureau is to be directed by a board of governors, 
comprising one appointed by the Home Government, 
who will serve as chairman, one by each of the five 
self-governing dominions, one each by the government 
of India and the secretary of state for the colonies, and 
six representatives of the mineral, mining and metal 
industries. , 

The Second British Scientific Products Exhibi- 
tion, promoted by the British Science Guild, was 
opened by the Marquis of Crewe on July 3d at the 
Central Hall, Westminster, in the presence of a repre- 
sentative company of scientific and technical workers. 
While last year’s exhibit gave prominence to industries 
engaged in supplying war needs, the present one il- 
lustrated the triumph of British industries in the arts 
of peace. 


viz., Mechanical Science, Physics, 


The exhibits were arranged in 11 sections; 
Textiles, Electrical 
Appliances, Medicine and Surgery, Paper and Illustra- 
tion, Agriculture, Aircraft, Fuels, and 
Metallurgy. The exhibition included various displays 
of cinematograph films of scientific end technical in- 
terest and lectures by leading authoritics. 


Chemistry, 


A New Explanation of the ‘‘Painter.’’— Mariners 
who frequent the coast of Peru are familiar with a curious 
phenomenon that occasionally prevails there—notably 
in the harbor of Callao—commonly known as _ the 
‘“painter.”” The water becomes discolored and emits a 
nauseous smell, apparently due to sulfuretted hydrogen. 
The white paint of vessels becomes coated with a choco- 
late-colored slime; especially when the wet fog known 
as the garua prevails at the time. Presumably both the 
discoloration and the smell are due to the decomposition 
of marine organisms. In a paper recently presented to 
the Geographical Society of Lima, Senor J. A. de Lavalle 
y Garcia discusses this phenomenon (which he calls 
‘“‘aguaje’’) and concludes that the primary cause is the 
The ‘painter’ pre- 
vails during the months December to April, at which 
time the warm equatorial countercurrent displaces the 
cool Peruvian current. The resulting change in tem- 
perature of the ocean water would, he thinks, kill quan- 
tities of plankton, and the decay of this organic matter 
would give rise to the phenomena observed. 


seasonal shift of ocean currents. 
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Aeronautical 


Weather Bureau Service for Airmen.—Civilian 
aviators contemplating long cross-country flights in 
any part of the United States may now wire Washington 
to find out what sort of weather they are likely to en 
counter, according to an announcement recently mad 
by the Director of Air Service. This action is one of 
the first which implies recognition of ‘the greet part 
aviation is to play in the commerce of the future. 

Air Service in the Orient.—According to our Pritish 
contemporary, Flight, the French Chamber will vote 
additional credits for the establishment of an Aviation 
Mission in Turkey, entrusted with the organization of 
the following postal lines: Smyrna, 
Grecian Archipelago; Constantinople, Palestine, Messa, 
Armenia, 


Constantinople, 


Persia; 
It is stated that 
these lines will be carried on by the military until French 
air navigation companies have been floated. 

Another Arctic Exploration by Airplane.—Accord- 
ing to the Weser Zeitung of July 2nd last, Dr. Armo 
Relizi of Danzig and Dr. Walter Geister, intend to start 
on an Arctic expedition by airplanes. The purpose 


Egypt; Constantinople, Caucasus, 


Constantinople, Salonika, the Balkans. 


of the expedition is to make topographical, oceanogra- 
phical and meteorological surveys, and to test the value 
of aircraft in the Far North. The expedition will start 
from a vessel going as far north as possible, which will 
serve as the base for the operations which will be eon- 
ducted north of the 58th degree of latitude. The ma- 
chines will be biplanes of two types: light scouts of 
great speed, and heavy machines for the expedition 
proper. They will be fitted with fleats with fiat bottoms 
to enable them to land on water and én ice. 

A New Magnesium Alloy.—A metai lighter than 
any yet known, and as strong as or stronger than steel, 
has for years been the dream of many, and every now 
and then rumors are circulated to the effect that at last 
it has been discovered. The advantages which such a 
metal would have, especially for aircraft, are cbvious 
but unfortunately it is generally found on investigation 
that there is a 
to be circulated relates to a new magnesium alloy, said 


“snag’’ somewhere. The latest report 
to have been discovered by a metal company of Montreal 
Canada. The new alloy, it is stated, is only two-thirds 
the weight of aluminum and is “as strong as steel.” 
It is said to be especially suitable for pistons and con- 
it is to be 
hoped that some of the qualities attributed te the new 


necting rods of aero and motor car engines. 


alloy may, on closer examination, be substantiated. 

Significance of Oxygen in Balloon Gas.—<A _per- 
fectly gastight fabric has not yet been realized in practice 
Permeability to gases is an intrinsic property of rubber 
and can only be modified, not eliminated, by the method 
of manufacture of rubber coatings. The best of the 
modern airship fabrics seldom have a permeability of less 
than eight liters per square meter per 24 hours (measured 
at 25 degrees Centigrade). Thus it comes about that 
there is always some diffusion of air into, and of hydrogen 
out of, a balloon, quite apart from the leakage of hydro 
gen which takes place through holes in the balloon when 


the pressure inside is greater than the pressure outsid 


ac, 
continues Aviation. The relative rates of penetration 
of rubber by hydrogen and air are not the same but are 


in the ratio of four to one; that is, when the envelone 
contains approximately pure hydrogen, one volume of ait 


passes through the fabric into the balloon for each four 


volumes of hydrogen leaking out. But the al 

passing into the balloon is richer in oxygen than norma! 
air, owing to the fact that rubber is about twice s per- 
meable to oxygen as to nilrogen The method deter- 
mining the purity of balloon gas by me: ring its gen 
content and assuming that nitrogen is present in the 
proportion in which it occurs in air is therefore obviously 


in error. <A better method is to determine the spe ifi 
gravity of the gas in the envelope, when the error in 
estimating the purity from the result, without actuall 
finding the relative amounts of oxygen and nitrogen 
the gas, is very small on account of the small difierene« 
the densities of these zases. 


The determination of the 


oxygen content may be useful, however, from another 


standpoint, that of tie determination of the stage at 
which the balloon gas becomes an explosive mixture. 
This stage is reached with a greater percentage of pure 
hydrogen than would be ordinarily the case since the 


oxygen content of the “air’’ diffusing into ‘the balloon 
is so high. 
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Completion of the Pearl Harbor Dry Dock 


Peculiar Geological Conditions and How They Were Mastered by an Ingenious Method of Construc ion 


rygttil ' Nuval ri y «albocks is usuall 
| ] ul ine Siraters considera 
ical fitness of the site ans 

fing f e place does 

b, 1 e job suit the place 

\ tra of } Oo be found the great 
rl e] i | ah Hlawaii, 
brent kht to completion Nhe his 
ecord baffling problems 
4 reditie Which, howeve 
‘ ly ered riginal aml very in 
he al ruction The dry deck is one 
ure ‘ verid, having a length of 1,001 
! ‘ head to hie sicle of the 
h “ h of 114 feet at the bottom and 


By A. Russell Bond 


ling Inte the bed and bracing these side walls with a 
stem of timber trusses, 

After one section of this coffer-<lam was completed 
f un 
utering it was begun But despite repeated efforts 


« pulps Were started and the operation « 


it Was impossible to lower the water more than 21 
Peet The coffer-dam began to show signs of distress. 


The sheet piling began to rise, showing that there was 


considerable head of water to contend with. The 
watering had to be stopped and measures taken to 
seal the bottom It was proposed to put down a 
flooring of concrete under water by means of tremies 
to a depth of six to eight feet, and in order to hold 
his concrete in place, piles were previously driven into 


he bottom with their heads projecting so that when 


of procedure would have to be adopted if the 
dock was to be completed at all. The geological con- 
ditions were studied by taking a series of core borings 
which revealed a peculiar formation. 

The material of which the bottom was composed had 
been built up from below by coral polyps and from 
above by volcanie deposits. There was a confused 
mixture of coral and volcanic stone, which had been 
broken up and thoroughly mixed by the ocean waves, 
In places the material was so hard as to resist the 
driving of piles, while in other places it was exceedingly 
soft. There was a layer of clay-like mud, varying 
from four to forty feet in depth, and while this was 
to a certain extent impervious to water, apparently 
the construction work had disturbed it te such an ex- 

















lL. Completing the dock floor after unwatering 


pump-well cri? 





S feet t tan » and a depth of S2! feet from 

‘ vater to the keel blocks 

W the dry dock was first planned its dimensions 
have been much smaller It was to have had 


' if onty SS1 feet, with a beam of 105 feet. 


VW h boring at the site of the dock seemed to indi 


i f the underlying strata were suitable {to per 

‘ istructing the dock in the usual ope» coffer 
ethod, The excavation was made wit! fredges 

epth of from 35 to 3S feet, and the maietial was 

ned by blasting In advance of the dredge. It was 

med that the bottom was impervious to water, and 

ere would not be any excessive hydrostatk 

pi ire on the under side of the dock. Accordingly a 

large coffer-dam w built by driving walls of sheet 


ver its final location 


he concrete was poured in they would form an inte 
cral part of the floor. This done, the work of unwater- 
ing the coffer dam started in Section No. 2 and when 

had been unwatered to a depth of nearly 37 feet. 
exposing some of the concrete, it was observed that 
the coffer-dam was beginning to rise again. The dis- 
tress developed rapidly and before anything could be 
lone to check further movement, the entire section 
collapsed. The mighty hydrostatic pressure burst the 
concrete bottom, throwing it up and lifting the piles 
out of the bed. When Section 2 collapsed the sections 
io either side of it also gave way, and the work which 
represented more than two years of labor was in the 
twinkling of an eye turned into a pile of junk. 

It was evident then that an entirely different method 


Pock -piles on the floor of the dock to hold the structure down while it was being unwatered. 3. The coffer-dam-boat with side 
ates raised to permit of removing it from a finished section 4. Pouring concrete at the head end of dock Note the pre-cast wall sections 5. The 
Note the floating dry dock at the right in which a floor section is being built 


Various stages in the construction of the Pearl Harbor Dry Dock 


tent that water could pass through it with sufficient 
freedom to give the full hydrostatic pressure on the 
bottom of the dry dock. 

The problem was studied by a number of engineers 
and «a plan was submitted by the late Alfred Noble, 
which was further developed by H. R. Stanford, Chief 
of the Bureau of Yards and Docks, with the assistance 
of E. R. Gayler, F. R. Harris and L. M. Cox. The 
plan was a most novel one. The problem was to lay 
the floor of the dock and hold it down against the full 
hydrostatic pressure of the water. It would have 
been impracticable to have made the floor so thick that 
it would have stayed down of its own weight, and this 
was hot necessary because the side walls resting on 
the floor would serve as weights to hold it down, pro- 
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Steel frame for a floor section of the concrete dry 
dock being erected on a floating dry dock, and_ 
the imbedding concrete partly placed , 


vided the construction of the floor was such as to 
prevent it from being burst open in the middle. In 
other words, the floor had to withstand 
which were the reverse of those encountered in the 
floor of an ordinary structure. This called for the use 
of exceedingly substantial trusses, capable of enduring 
the tremendous hydrostatic pressure across the entire 
The new plan was to build the floor 
dock, and then to use a 
pick the 


pressures 


span of the dock. 
in sections on a floating dry 
structure known as a “coffer-dam-boat” to 


floor section off the floating dry dock, 


The floating dry dock lowered to permit of mov- 
ing the coffer-dam-boat into position 
over the floor-section 


dam-boat was towed to proper position at the site of 
the dry dock. Here a bed had been prepared for it, 
carefully leveled off to the required depth, with piles 
driven into the bed in order to form a firm founda- 
tion. Water was pumped into the ballast tanks and 
the structure was gradually lowered into place. After 
it was properly seated workmen entered the compart- 
ments which opened on the concrete floor section and 
within these chambers the side walls were built up. 
When fhat work had been accomplished the coffer-dam 


The floating dry*dock in its deepest positien just 
before removal of the coffer-dam-boat 
with its attached floor-section 


At the head of the dry dock the semicircular wall 
was formed of pre-cast blocks which were lowered upon 
the floor section that had been set in place by 
of the coffer-dam-boat. vided for 
making the wall blocks fast to the floor by means of 
tremies. After the floor sections had been laid, the 
spaces them filed with concrete by 
means of tremies and the spaces between the wall se« 
tions were filled in by workmen operating within local 
coffer-dams. As the partly 

filled with concrete, it 


Inewnos 


Keyways were pri 


between 


were 


floor sections were onls 


was 


eCeSSAry 





after which it could be towed and lowered 


load the floor with broken 


rock to Kee p 





to its final position, coffer-dam and all. 
and while in this position the side walls 
of the section would be built within the 
walls of the coffer-dam. 

The floor sections of the concrete dry 
dock were to be 152 feet long and 60 feet 
wide. In other words, the concrete dry 
dock was to be made up otf 
tions of 60 feet each measured along the 
axis of the dry dock, with a space of three 
feet at the top and five feet at the bot 
tom of the floor, pair of 
sections, which was to be filled with con- 
crete laid in the wet by means of tremies 

A floating dry dock was first built with 
a clear space of 76 feet between the side 
walls and on this the floor sections of the 
concrete were They 
consisted of steel trusses spaced ten feet 
apart and 152 feet long or the extreme 


sixteen sec 


between each 


dock constructed. 








it down when the dry dock was un 
watered. After the dock had 
watered the floor 
sively filled with concrete whil 
was removed 
workers, 

The dock is now completed and is ready 
for the ships of Admiral Rodman’s newly 
organized Pacific fleet It will be 
ble of accommodating the largest vessels 
now afloat or 
propriations for the project to date have 
a little more than $5,000,000. 


heen un 
sections were succes 


the stone 


before the advance of the 


capa 


contemplated. Total ap 


been 


Sleeping Habits of the Horse 
4 LEPHANTS acute fear wf 
mice, and the mere presence of one in 
their hay will 
raise their trunks aloft, 
cating that they are afraid the 


have an 


entire herd to 
indi 


small ro 


cause an 


apparently 

















width of the graving dock between outer 
sides. The steel trusses were then filled 
in with concrete, but in order to reduce weight as far 
as possible and facilitate handling of the heavy slab, 
the middle pockets of the floor section were only par- 
tially filled. 

After a floor section had been prepared the floating 
dry dock was lowered to permit of towing the coffer- 
dam-boat over the floor This coffer-dam- 
boat consisted of a huge steel box designed to be made 
fast to the floor section and was deep enough to reach 
above water level when the floor section was sunk to 


section. 


View of the braces under the ballast tanks of the coffer-dam-boat 


was detached from the floor section, water was pumped 
out of the ballast tanks and the coffer-dam rose to its 
highest elevation. In order to clear the side walls 
which had built within the coffer-dam it was 
necessary .to provide gates In the coffer-dam-boat at 
one side which could be removed. One of our pho- 
tographs clearly shows this, with the gates lifted. This 
done the coffer-dam could be towed off to the floating 
dry dock where in the meantime another floor section 
had been built, and was ready to be deposited in po- 


been 


dent will up the 
It is sometimes argued, 
any means conclusively, that 
instinctive fear of 
largely while 
animals probably no habit is otherwise so inexplicable. 
When turned out to pasture, horses are apt to spend 
nore time lying down, but even at that 
spend more than one hour a night re 
hour is generally taken at midnight. 

It is not uncommon for people to express wonder at 
the quiet way many horses will stand, practically mo- 


scamper proboscis 
similariy but 
not by horses from the 


insects, rest and 


Among our 


same mice and 


sleep standing. domestic 


they seldom 


Phat 


cumbent 











its final position. The coffer-dam-hoat was sub-di- sition. Thus the work proceeded step by step. tionless for hours in one position, Few people realize 
vided by means of bulk how’ aemmebnes te: thivel 
heads to form water Sanam = -~ SaaS ~ — a — laxation obtained nd 
ballast tanks, which ; 0% . a a : - en macs | t hat sili , 
would be filled with | 0 wae 4 xtent the 
water to lower the struc horse iS able to re “ in 
ture with the floor which an few ours if such re 
it was carrying. At pose. Stat le men not 
each end of the coffer infrequently tell of 


dam there was formed 
a compartment which 
was open at the bottom 
and within which the 
side walls were to be 








horses which they con- 


fidentiy @eclare never. 
have slept, except on 


their feet, in their lives 








The trait more 
built. After the tank marked in some horses 
had been floated over than in others, but ¢ 
the floor section, the cerning the very short 
floating dock was first period ti day many 
raised to permit of at horses sleep off their 
taching the coffer-dam feet there can be nu 
boat to the floor and question, as in all-nigh 
then it was lowered, to livery os bles re has 
permit of removing . ———— } , . } fui 
coffer-dam-boat with we The floor-section lowered to its final position and the Section of the concrete dry dock completed and coffer- og ge sl “ —— 
floor. Then the coffer- side walls being built within the coffer-dam-boat, dam-boat being removed. Note the gates at each Boe ; _— 

as indicated by dotted lines end opened to clear the walls of the dry dock serve 
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When the Compass Goes Crazy 


The Peculiar Conditions of Flying Which Make the Needle Misbehave 


iLlol and a 
i oss the A I 
co inents. evel here 
position of importance which 
etu l ru en muking, 
ie to rmine W tL hew 
> bre his oldest of 
ru t tudies have been un 
’ it especi llv by the French, 
Ee them and given to the 
ri r inve igations 
\ mip . a sai in navigation, consists: First, 
card” or he re as it is ealled abroad, the 
reular iterlal bea: e inser'ptions of the points 
f the « pa d the degrees, and the several mag 
ber } This is mounted upon some sort of pivot, 
in a liquid as well as on a pivot Second, 
ds the liquid or supports the pivot 
Mu el compasses are hung in gimbals 
te fox hanges in level due to the action 
I hie ' ‘ the ¢ npass comes from the attrac 
f lie the earth, upon the perma 
rmoagenme if the card or rose This action is not, 
’ 0 compass would seem to indicate, 
il force, but one inclined at an angle 
Ihe ertical Only the horizontal component 
fe ime by the compass But if cir 
1 Dring the econd or vertical component of 
ilar-to-the- vertical magnetic force into play, 
‘ ' ing *s aetion is anythi 
i hi at i enti Ii ot the tacts 


By C. H. Claudy 


ally possible to fly in a steeply banked circle so nodes, 
the ings are almost if not quite parallel to a tion is 
ne joining plane to eatth, In such a case it would compass 


« physically impossible for the compass needle to 
the influence of centrifugal force. Its gyrations then with 


l, component of the magnetic force of the earth. 
Compass Inertia 
lo obviate such erratic actions of the needle, com- 
passes of very slow period have been tried—that is, 


know 


those which when disturbed return to their true posi- 
tion over a long period of time, from thirty to forty sec- 
onds. It is easy enough to make a long-period com- 
pass, since the period of a compass depends upon the 
strength and number of the magnets, the weight of 
magnets and card, the friction of pivot and liquid. 
rhe heavier the magnets and the card, the less the 
strength of the magnets and the greater the viscosity 
of the liquid, the longer will be the period of the com- It is, 
pass Long period compasses do not “swing” easily; 
they do not vibrate back and forth before coming to 
rest, but move majestically to the true magnetic north 
ind there stop. Hence it seemed that a slow ‘period 
compass might solve the difficulty of the mad antics 
of the instrument in a rapidly moving and swiftly turn- 
ig plane 

But experiment proved exactly the opposite. In the 
tirst place a pilot does not use a compass to tell him of a 
when and how to make a turn. It is to him a guide in 
running a straight course from point to point. In 
eddies, it is not at all axiomatic that any turn leads 


even as has a wire string, where engine vibra- 
least. Such a place is the best place for the 
It is also necessary to observe the compass 


narrowly under all possible flying variations of engine 
oint to the north, since it would be vertical, under speed, 


because at certain speeds the rose will respond 


movement, even, at times, with swinging com- 
ould be those caused by the vertical, not the horizon pletely 


around, which movement quite disappears at 


greater or less engine speeds. It is essential, then, 
that the pilot know these speeds in order that he may 


when he may and when he may not depend on 


his instrument. 

In use, the compass is seldom consulted when land- 
marks will take its place, save for additional evidence. 
Hence, flying in clouds, over clouds, over the sea or 
over totally unfamiliar territory 


furnishes the times 


’ 


and places where its use is most needed. 


The Circumstances of Blind Flying 


Flying in clouds means always flying in eddies. The 
airplane moves too rapidly for any compass to follow. 


therefore almost axiomatic that the compass 


should not be trusted in flying in clouds. The aviator 
gets above or beneath them and steadies his plane be- 
fore believing his instrument. 

Above the clouds, he may steady his plane by observ- 
ing some cloud formation as a fixed point. Once he 
gets his plane flying true and level the “crazy” com- 
pass will return to sanity and he can then get his 
direction sufficiently to allow him to make a journey 
hundred kilometers with less than ten per cent 
error (if he knows anything of his drift). At a height 
of a mile, an objective ten kilometers from the vertical 
should be reasonably sure of recognition. 


Above-sea flying is not difficult if a cloud 














forty miles away. The compass just went plain crazy 
twisted and swung this way and that 
ere straight I steered or how careful I was of inclination, the compass behaved as 
if possessed.” 


that’s why I landed here in a crash, instead of the field 
.turned and 
didn't make any difference how 


or boat or any land-mark anywhere can 
be consulted for stability of direction. 
If no such indications are present and 
especially in fog or mist, the plane will 
often turn without the pilot knowing it. 
Hence the compass is valuable in indicat- 
ing the fact, if not the direction, since 
such a turn will make it begin to osceil- 
late and swing—"“go mad,” in other words. 
Then the pilot must adjust engine speed 
for least compass vibration, make his 
turns, hunting a stable point for the com- 
pass, as wide, as slow and as level as 














hl I t fol he pilot 
( e depend upon his Thus, bewails some unfortunate airman who has depended too much on his 
i » | Ww el it s telling the P P " ° p 
compass and forgotten or failed to learn that a compass in a ship is one thing, 
! i Wi it j misiending iin ~ é 
, icanehed -aeamiie and a compass in an airplane quite another.—Tue. Epitor. 
1 iffected 
! hen used 1 
i! | | i level 
But if Plane be tlying o an inclination inward; the compass may or may not 
turn suddenly to the right incline with the plane. There may be a turn which is 


( needle, listead Tt remaining 


g1 | nortl will also turn 


j t If itl Viator tru his compass here 
to the left If a similar 
south-north direction, 
te it, and when the halt 
plete | e aviator is pointing his plane 
" how n going to the north 
in an eddy, and be com 
. ly ind twist to balance and 
bs ir ndicate anything ex 
are in part due to the motion 
e liqu ’ h the card is partly supported 
| ‘ ' ctor in the error s the Inertia 
whol rument ad th consequent inclina 
é | ; e, due to the centrifugal 
high speeds Phose 
f exp . of thy will recall that 
ep the | ‘ it vr how far 
to r r let ther was never any sel 
j Even in a loop there is no physica 
b | le dew a rifugal force holds 

} its mlace I ilso holds a « pass 

firmly I Nace ind maintains th card parallel to 

. he f tl " in a ship, the periodic move 
u ‘ " slow and stately, and the 
insti é luenced by any force sufficiently 
greater thar to affect its true level In an 
airplane, centrifu for s of vastly greater effect 
‘han gravity aud the gimbals simply do not act, 

The result is that the needles of the magnet are 
brought under the influence of the vertical couple of 
the magnetlh force, insteaa ol the horizontal couple 
alone Not infrequently under this new influence the 
! die makes a complete half-turn The action of the 
vertical couple may be so violent as to exceed the 


action of the horizontal couple entirely. It is theoret- 


lurgely side-slip and in which there is no centrifugal 
force of any consequence exerted. A very slow-period plane 
compass may hot have time to swing true in a rapidly 


moving plane before it again changes direction and 


possible and try to find some visible sta- 
tionary point, if only a hole in the mist, 


towards which he can steer long enough to stop the 
gyrations of the compass. 
As a last resort, When no careful manipulation of the 


succeeds in quieting the compass, the aviator 


may tly low enough to the sea to throw out something, 
anything, a card, piece of cloth or other object, make 


nelination, and if such is the case, the pilot will have a half turn and steer for it, when the compass will 


made two turns without knowing in just what direc 
tion (supposing a heavy mist or a fog or cloud to 
obscure landmarks). In a slow-period compass, if the 
iviator corrects his direction by the slow swinging 
needle, he will not know just when to check his turn. 


immediately become sane again. Flying east or west 
then with care will keep it sane until better conditions 
obtain and a landmark be sighted. 

Many aviators firmly believe that there are magnetic 
currents or disturbances in the upper air which affect 


If the compass then swings back, the pilot may be the compass and make it “go crazy.” Long experi- 


imable to tell whether the instrument is oscillating ments 
wv whether the plane is deviating Practice has dem- prove 
mstrated that when a plane compass begins to swing plane, 
n a fog, it is almost impossible for the aviator to stop which 
he swinging by any adjustments of the plane. He 
gets the impression that his compass is “crazy,” believes 
iw is flying steadily and that it is gyrating, loses all 


indications of his route and lands in a field forty 


niles from home. 
So the short-period compass has been retained. on a 
English aviation compasses swing in from nine to 


eleven seconds, about the minimum possible for the 
approved form of large card, light rose, and strong, 
though very light magnets. 
How to Mount the Compass 

It is essential to place the compass on the plane as 
allow for the best possible corrections and to have as 
little local vibration as may be. Fixed masses can be tected 
tolerated close te a compass, but movable masses— 
such as controls, for instance—should never approach been 


nearer to the compass than half a meter and better, a “wild” 
whole meter. gested 
Cady and McFarland found lines corresponding closely 
in wave-lengths with the lines of coronium in the spec- 
troscopic examination of samples of helium from nat- 
ural gas, 


It is also necessary to consider the matter of vibra- 
tion. Of course, the entire plane vibrates under the 
action of even the smoothest-running engine. But the 
plane is a complicated, not a simple whole, and it has 


and careful investigation, however, seem to 
conclusively that it is not the compass, but the 
which goes mad, that it is always the plane 
moves distractedly, in the first place, and that 


the apparent insanity of the compass is due to these 
movements and the vertical magnetic component of the 
governing force. The madest of compasses, the most 
contradictory and insane of cards, will steady down 
to a quiet behavior, once the plane is successfully set 
straight and level course for a period of time 
greater than the period of the compass. 


Coronium in Natural Gas? 


Messrs. H. P. Cady and H. McK. Elsey, of the Uni- 
versity of Kansas report in Science that they are de 
veloping new spectroscopic equipment and methods 
far from steel or iron masses as possible, in order to for the purpose of definitely settling the question 
whether certain lines that have been frequently de- 


in the spectrum of specimens of helium, ob- 


tained from natural gas, are due to coronium, as has 
suspected. Living and Dewar observed some 


lines in specimens of Bath gas which they sug- 
might belong to the spectrum of coronium. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





























Another Advantage of the Metric System 
To the Editor of the ScientTiric AMERICAN: 

The letter of E. S. Mummert in your issue of July 19 
opposing the adoption of the metric system overlooks 
the fact that linear measurement is only a small part 
of the system. That it is a decimal system is the 
only advamlage conceded by Mr. Mummert. The ad- 
vantage to be gained by using the metric system is 
not only that it is a decimal system, or that it will 
meet the demands of international uniformity, as 
you point out in your editorial note, but that the 
metric system establishes a relation between the kilo, 
the liter, and the meter—the units of weight, of ca- 
pacity, and of length. 

Our clumsy system of weights and measures, with 
its avoirdupois pound and its troy pound, its long ton 
and short ton, its scruples, its pennyweights, its Im- 
perial gallon and U. 8. gallon, its dry quart and liquid 
quart, its links and chains, its rods and furlongs, is 
an inherited tradition from the Dark Ages, not de- 
serving the name of system. “A pint’s a pound the 
world around” is the nearest we come to a relation 
between weight and capacity, but this is not accurate, 
and unfortunately our little rhyme does not tell us 
how many cubic inches are in a pint. On the other 
hand, the metric system is a scientific system based 
on correct principles. When we know that one cubic 
centimeter of water at maximum density (4 degrees 
Centigrade) weighs ore gram, that a kilo is one thou- 
sand grams and a liter is one thousand cubic centi- 
meters, and that therefore a liter of water weighs a 
kilo, we have a system that makes the conversion 
from measure to weight or to capacity simple. This, 
to my mind, is the great value of the metric system. 

The fact that the chemists of the United States and 
of England have had to discard all our antiquated sys- 
tems of weights and measures, and have adopted the 
metric system and the centigrade thermometer, which 
is so closely related to it, should prove that sooner or 
later we will have to come to it in all other branches 
of science and industry, if we would keep up with 
the progress of the world. 

P. N. Ho tst. 

Palatka, Fla. 


A Crisis for the Metric System 
To the Editor of the Scientiric AMERICAN: 

The letter in your issue of July 19th entitled “An 
Alternative for the Metric System” brings up a sub- 
ject of great importance. 1 believe we are nearing a 
crisis in the battle of weights and measures. A false 
step now may delay for centuries the realization of 
a uniform system for the entire world. 

The principal scheme advocated by the opponents of 
the metric system is a decimal system based upon the 
inch. They advance two main arguments; first that 
their inch system is more convenient than the metric; 
second, that it can be more easily introduced. 

They claim that the sizes of the meter and its de- 
rived units are not so convenient as the sizes of the 
inch and its multiples; that the centimeter is too small 
and the meter too large. Now a unit is inconvenient 
when it is very much greater or smaller than the ob- 
ject which it is used to measure, because it is then 
necessary to use too many figures in expressing the 
dimension of the object. For instance, we should find 
it inconvenient to measure the thickness of a sheet of 
paper in miles, or the length of the Mississippi in 
inches. This is why every system contains a series 
of units of different sizes, so that a unit may be 
chosen proportionate to the size of the object to be 
measured. But we commonly use no unit between 
the pound and the ton, which equals 2,0C0 pounds; nor 
between the yard and the mile, which equals 1,760 yards. 
Therefore any system which contains units separated 
by multiples of ten, provides more than are needed; 
all decimal systems are equally convenient, so far as 
the size of the fundamental unit is concerned. We 
prefer the sizes of the inch and the foot merely be- 
‘ause we are accustomed to their use. 

The second argument of the advocates of the inch 
system is that it can be more easily introduced. On 
its face, this appears plausible, for would we not 
retain the inch itself, in accordance with which such 
& vast amount of machinery has been built? But if 
we wish to imitate the metric system, the inch is the 
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only unit which we can retain. We should have to 
discard our measures of capacity, and adopt a unit 
equal to one cubic inch. We should have to adopt a 
unit of weight equal to the weight of one cubic inch 
of water. Then every one of our old weights and 
measures except the inch would have to be converted 
into the new units, and this would be as much work 
as converting to the metric system, with the difference 
that the metric conversion tables are already prepared, 
and scientists and engineers have been accustomed 
to their use for a century. We should have to begin 
making a vast number of new measuring instruments 
and weighing machines, with all the difficulties of new 
manufacture, whereas if we adopted the metric system 
we should find all these instruments already on the 
market. I am afraid we should find after we had 
passed through the throes of introduction, that we 
had had considerably more trouble than if we had 
adopted the metric system, 

The value of any system depends largely on the num- 
ber of people who use it. If every man devised his 
owh separate and distinct weights and measures, no 
doubt a few wise men would have very superior sys- 
tems, but they would be of little value. The world 
must adopt a decimal system. Will it be the metric or 
some other? A century ago it might have been possi- 
ble for another system to arise and successfully com- 
pete with the metric, but it is too late now. The metric 
system has been with us too long, and is too firmly 
entrenched ever to be dislodged. The only danger is 
that the werld may be divided between two decimal 
systems. The best way to avert this is to work en- 
ergetically to secure at least the partial adoption of 
the metric system for every-day use. Our customary 
system is divided into three divisions which have no 
relation to each other; measures of length, capacity, 
and weight. If it should be too difficult to change our 
entire system at one time, then let us adopt the metric 
weights alone, leaving the other two divisions for the 
time unchanged. : 

It is unfortunate that a certain loss to business men 
is unavoidable during a change of system, and it would 
be onty~just if the government indemnified them by 
buying up their old instruments. The nation as a 
whole benefits by the change, and it should bear the 
cost. However, the cost of such a change to Manu- 
facturers, I believe, is usually greatly exaggerated. 

In the last five years we have had much excitement 
about foreign trade, but we have not yet taken the 
fundamental stcp in obtaining it, namely, the adop- 
tion of the metric system. Germany built up in a 
generation the great foreign trade which she had 
before the war, and the metric system was a powerful 
factor in her success. Yet we lazily refuse to accept 
this wonderful instrument of which Nature 
holds out in the hollow of her hand, ‘The meter whirls 
while we sleep, counting out the dollars which drop 
into the pockets of our competitors. 

ELLIoT STEWART. 


science, 


srooklyn, N. Y. 


Decimal System vs. Binary 
To the Editor of the Screntiric AMERICAN: 

In the matter of a system of decimal measurements 
based on the inch.as proposed by Mr. Mummert. The 
system is ingenious, and in my opinion, decidedly pref- 
erable to the metric system. Mr. Mummert bases the 
merit of his scheme on the assumed superiority of the 
decimal divisions over the binary divisions in com- 
ion use. He gives the impression several times that 
this superiority is universally conceded. I wish to 
oppose this assumption, and say that in my opinion 
for factory and industrial uses, the superiority rests 
with the binary system of divisions. 

I do not deny the value of decimal measurements 
for precision dimensions. Micrometers and verniers 
and machine tools are made to this system and the 
adaptability of decimal divisions to this purpose is ad- 
mitted. But there is an immense amount of work laid 
out and done by scale measurements, and for these uses 
there is nothing better (yet) than halves and quarters 
and so on down to 64ths, It is easier both habitually 
and intrinsically to use a scale, rule, or measuring 
stick graduated to binary divisions. 

The binary scale can be marked in halves, fourths, 
eighths, 16ths, 32nds, and 64ths, and each series is 
legible and differentiated from the others. The deci- 
mal scale can be marked only in tenths and hundredths. 
In one system there are six steps of fineness, in the 
other there are only two. If halves are not fine enough 
for a particular case, there are fourths; and if that is 
too coarse, there are eighths, and so on until a suitable 
degree of refinement is reached. On the other scale 
there are only tenths and hundredths. If tenths‘#tre too 
coarse, there is nothing for it but hundredths, 

The finest graduation on one scale is 64 divisions 
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to the inch; on the other 100 to the inch. On the 64th 
scale the marks are 56 per cent further apart and 100 
per cent more legible. Furthermore, 
proportion of the dimensions Even 
832nds are not used as frequently as the larger civi 
But on a decimal scale the finest divisions 
(hundredths) are in almost constant use, because only 
a small proportion of the dimensions can be expressed 
in tenths, and as before stated, there is no place to 
stop between tenths and hundredths, 
Topeka, Kan. 
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Carnegie—Execut've and Engineer 

oe many years the engineer was merely the man 
who went out into the uncharted wilderness a: 
laid down the track along which civilization 
follow. He was a pioneer in a double sense. On the 
one hand he was to be seen pushing forward into the 
untravelled portions of the material sphere on which 
we live, laying down railroads, opening up mines, and 
in general establishing the physical aspects of civili 
zation. On the other side of the picture he steod us 
the pioneer of thought, doing things which had never 
been done before, searching out facts which had never 
been known before, adding something every day to the 
accumulated store of human knowledge. But he was 
ever master of his own activities, and the 
which he made and found passed immediately out of 
his hands and into those of the man whose abilities 

und interests were in the financial field. 
When the executive and the administrator were con 
fronted with a decision to be made that 


i 
‘ 
i 


was [to 


things 


involved en 

gineering values, they called in the engineer as from a 
world apart and bought his expert knowldge But ° 
the engineer and the executive did not possess the 
points of view, or the ability to reconeil 
gent impulses. Accordingly far too 
often made on grounds of financial expediency alone, 
with engineering values considered only in so far as 
they supported the course of action upon 
executive had set his heart from the beginning. The 
engineer had no appeal from and little influence with 
the executive, 

Within the past few this fault has 
substantially corrected. More and more we have re« 
ognized the absurdity of putting a man in control o 
production because he is a wizard at selling bonds, on 
of supposing it possible for an executive to hire and 


mine 
their diver 
decisions were 


which the 


decades beer 


fire men to supervise processes of which he is profound 
ly ignorant. The gulf between executive and engineer 
has disappeared. Our executives have become engineers 
and our engineers have turned executives. The execu 
tive who cannot pass sound judgment on a 
problem is today as much out of place as the engineer 
who cannot handle men. The millionaire manufacturer 
who, on the witness stand the other day, boasted of 
his general ignorance and pointed out that he couid 
hire men to tell him anything he needed to know 
well, he is an anachronism, in spite of the great su 
cess which he represents, in spite of his ability to in 
terpret and apply the engineering judgments thus pur 
chased. Today we don’t do business that 
If we look back over the latter half of the nineteenth 
century, we will see that it was dominated by a few 
men who combined the qualities of great executives with 
those of great engineers. The great and coal 
and packing and transportation industries were cre 
ated in the first instance by men like Hill, who com 
plained bitterly that he was a better engineer himself 
than any man whom he could hire to do the work for 
him; like Harriman and Huntington, who knew every 
inch of every line of track in which they were inter 
ested; like Carnegie, whose death on August 11th 
almost may be said to have brought an era to a close 
For while we still have with us the executive-engineer, 
the day of the captain of industry has passed. The 
very fact that the executive-engineer is the order of 
the day reduces him to a mild commonplace, and in 
sures that outstanding figures like those of the Seotch 
ironmaster will no longer arise. Such dominution as 
was his is attained by pioneering; and the game which 
he played so well has gone beyond the ploneer stage 
Carnegie founded the steel industry of the United 
States when he recognized the inherent superiority of 
the Bessemer process and imported it 


technical 


way 


steel 


into this coun 


iry. That is the technical achievement on which bis 
fame rests, and which qualifies him to rank amon; 
the executives of great engineering vision. For him 


there was no need to call in a squad of 
ordinary stature to advise him how to make ste 
under the conditions confronting him in western Penn 
sylvania. He knew how to do this—even down to the 
necessity for building a railroad to serve his mills, snd 
the best location for that railroad. And then he went 
ahead and did it, displaying executive capacity fully 
equal to his engineering ability 


engineers of 
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The James Watt Centenary 


yne-Hundredth Anniversary of the Man Who Made the Steam Engine What It Is 


By Herbert T. Wade 

















Newcomen pumping engine with external condenser as developed by 


James Watt 


leveloped early and continued throughout 


With precision of thought and workmanship acquired 
was quite natural that at the age of eighteen 
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Watt should take up the calling of instru- 
ment making, a profession that many sci- 
entists today lament no longer appeals 
to such youth. He worked in Glasgow 
und London, but the climate of the latter 
city did not agree with him and he re 
turned to his native town, later moving 
to Glasgow, where he attempted to open 
a shop of his own. Prevented in this ef 
fort by a labor guild of that day, the 
Corporation of Hammermen, on_ the 
ground that he had not served the requi- 
site apprenticeship, he most fortunately 
became instrument maker to the Univer- 
sity of Glasgow, where he gained the in- 
terest and friendship of several noted 
scientists then members of its faculty. 
Not only was Watt aided in his studies, 
but he enjoyed that invaluable contact 
with theory and research, so appreciated 
by the so-called practical man and true 
inventor, many of whom have had good 
reason to thank the universities and their 
professors for inspiring co-operation and 
assistance. 

Here in 1764 Watt was called upon to 
repair the model of the Newcomen engine 
which is still preserved in the Universi- 
ty’s collection. This marked his first 
active attention to steam and its proper 
ties, though as early as 1759 at the sug- 
gestion of his friend Dr. Robison, Watt 
had commenced work on a little model of 
a self-propelled carriage with two steam 
cylinders and pistons connected to the 
driving wheels by an intermediate sys- 
tem of gearing. This scheme was aban 
doned and was not revived by Watt until 
his patent of 1784 which included the lo- 
comotive engine. To carry out this idea 
his talented assistant William Murdock 
made a working model capable of run- 
ning at a rapid rate, still to be seen in 


the South Kensington Museum. 

From 1720 there had been but few improvements in 
Newcomen engine; and with its inherent defects, 
poor performance, and lack of economy, there was ample 


field for Watt’s genius. 
This machine, it will be re- 














called, was an atmospheric 
rather than a steam engine 
us Wwe now understand it. 
A piston was raised by a 
counterweight, while steam 
was admitted to the cylin- 
der. At the end of the up- 
ward stroke the admission 
of a jet of cold water into 
the cylinder served to pro- 
(luce a vacuum by the con 
densation of the steam, and 
atmospheric pressure acting 
on the upper side of the 
piston forced it down so that 
through the agency of a 
connected beam and pump 
rods water would be raised 
from the mine. The steam 
admitted to the cylinder on 
the upward stroke of the 
piston forced out the water 
through a so-called snift- 
ing valve. 

Watt had_ studied the 
properties of steam, and in- 
dependent of Dr. Biack’s 
work he had realized the 
true significance oi its lat- 
ent heat. In his experi- 
ments he applied scientific 
theory to the economy of 
steam production in the 
boiler, studying the action of 
the steam itself, and more 
particularly and most im- 
portant, its behavior in the 








Double-acting rotative mill-engine as designed by James Watt and constructed by Boulton 


and Watt 


cylinder, The results were 
(Continued on page 218) 
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A Rolling Mill of 
Great Flexibility 
ROLLING © mill. 
4 classed as unique 
and claimed to be the 
only one of its kind, 
is shown by the il- 
jlustration. In usual 
rolling mill practice 
it is necessary, when 
it is desired to roll 
different sized bars 
or other shapes, to 
change the rolls in 
each stand or hous 
ing. By so doing the 
shape of the result 
ing rolled product 
will be square, round, 
flat or otherwise, de 
pending on the size 
and shape of the ee 








Novel Means for 
Repairing a Worn- 
Out Pump 
rH type of cen 
| trifugal pump 
used by dredging 
coutractors and min 
ing operators for 
such purposes as 





dredging silt, sand, 
mud and gravel from 
the bottems of chan 
nels and for mining 
soft ore by the hy- 
draulic mining sys- 
tem, is subject to ex 


cessive wear due 


the constant abra 
sion of the sand and 
yravel against the 


inner walls of the 
pump chamber, When 








Pee deen 





rolls. But the actual 
changing of these 
many steel rolls—the taking of each one out of the 
stand and the replacing of it with another, is by no 
means easy and it consumes much time, 

The feature of the mill illustrated is that instead 
of changing the rolls each time it is de 


A rolling mill that produces different shapes and sizes with a minimum of lost motion 


the wear becomes so 


great as to interfere 


und machine guns to be used to cover every part with the operation of the pump, or “sand sucker,” as if 
of the banking rooms. The steel plate used is of suffi- is commonly called, it becomes necessary not only 

cient thickness to resist smail-arms fire. The guns put the pump itself out of commission for repair but 
of the blockhouse also command the exterior of the also to hold an expensive dredging barge and its crew 


in idleness. 


' 





sired to roll a new shape, it is only nee 
essary to replace one or two stands with 
others, which contain assembled different 
rolls. In other words, each stand con 
taining rolls is a machine tool unit, so to 
speak. In the illustration, there are six 
stands in a row all ready for use. In the 
background are five stands containing 
rolis of still different shapes or grooves. 
Any one or more of these can be put by 
means, of a crane in place of those in use 


and thus in a brief space of time a new 
train of stands is made to roll a new 
product. The saving in time is impor 


tant. In a half hour the change can be 
effected by the new kind of mill while 
perhaps several hours is needed under 
the older way. 


Steel Blockhouses for the Robber- 
Proof Bank 


fMHE robbery of suburban banks around 








Such a sand sucker chamber that had@ 


use was re 


become badly scored through 
cently restored to practically its origi 
nal condition by means of the oxy-acety 
lene process. When it is considered that 
new castings would have cost about 
$3,900 and that the actual cost of repair 
ing by welding methods amounted to only 
one-third as much, it is not surprising that 
the contractor decided to repair instead 





of to replace, especially in view of the 
still more important fact that repairi 
enabled him to get the dredge back into 


service with only a few days’ delay, 
Whereas replacement meant a delay of 
from 10 to 12 weeks. 

In order to gain some idea of th» st 


of delay of a hydraulic dredging outfit an 


estimate of the earnings of a dredge wil 
be given. In the year 1912 the Unites 
States Government estimated the cost of 
hydraulic dredging to be 7.18 cents per 








Chicago has been so frequent and so 


cubic vard. This figure represented the 


successful of late that bankers have had Built right inte the wall of the bank, this steel blockhouse foiis average total unit cost of operating a 


to give no little attention to this unusual 

phase of banking. How to protect the 

moneys and securities placed in their care has been 

a grave problem, but ene thinking banker has solved it 

by installing a steel blockhouse in his establishment. 
The steel blockhouse is built into the wall of the 

building, and can be entered through a narrow door 

on either side. A number of loop-holes permit guns 


any would-be bank robber fleet of hydraulic dredging vessels. The 
record for one month for one dredging 


building. Night and day a guard is posted in this pump having a 20-inch outlet pipe was 456,000 cubi 
fortress, ready at an instant’s notice to man the guns yards of material. At the average unit cost given abeve, 


and machine guns. the monthly cost of dredging this amount of material 

So no highwayman can hope to hold up this bank represents over $30,000. The sand sucker shown in 
by covering the teller with a gun: he will still have the illustrations is much larger than the one referred 
the blockhouse to reckon with, (Continued on page 219) 
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Building up the inside of a worn pipe chamber with the acetylene welder, and a view of the 14-foot casting designed to show the magnitude of the job 
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Qur Technical Achievements in the Great War—V 


Providing the Equipment and Training the Forces for a Great Flying Force 






































T \ 9) e had 34 fields operation with 1,063 instruc yreut improvement in airplanes were placed at the 
[ 8.602 men had been graduated from elemen disposal of an American Commission which went 
I) ‘ us t ing and 4,0 from advanced training Al ubroad to select types of service planes for produc 
\ ( \ ere were actually in training 6,528 men tion in the United States. The Allies urged us to 
| to Europe more than 5,000 pilots and concentrate on the more stable observation and bomb- 
of whom 2226 were still in training and ing machines, leaving the production of pursuit planes 
oS were on flying duty at the front to the European factories, which were in close contact 
with the front. A controlling factor in the selections 
‘ ‘ : Providing Training Pianes and Engines made by our Commission was the necessity of rede- 
ling Phe fact that we h only the 55 training planes o1 signing the models so as to take American-made mo- 
I rs ! d, when the Allies asked us to provide 4,500 tors; for foreign engine production was insufficient to 
‘ he rs, Will show why the production of training meet the needs of the Allies themselves. The Com- 
\ é lanes was the problem of greatest immediate con mission selected four types: The DeHavilland-4 
WV ] ern Deliveries of primary training planes begat (British) observation and day-bombing machine, the 
I lin June, 1917 At the date of the armistice over Hlandley-Page (British) night bomber, the Caproni 
| ie 300 had been produced including 1,600 of a typ (Italian) night bomber, and the Bristol (British) two- 
bras which was abandoned account of unsatisfactory seater fighter. This selection was approved by the 

vines , French and British authorities. 
— a = It was not until early 1918. that The redesigned DeHavilland-4 proved to be a good, 
T T ee dvanced training planes reached all-round plane of rather poor visibility, with a tank de- 
| quantity production and at the sign which increased the danger in case of a crash, 
| | ite of the armistice, 2,500 had been but with these defects more than compensated by 
| | | delivered About the same number unusually good maneuvering ability, and great speed. 
| was purchased in Europe for train The DeHavillands were acknowledged to be the fast 
| og est observation and bombing planes on the western 
ano | front. At the time of the armistice this plane was 
ies being produced at a rate of over 1,100 per month. A 
total of 3,227 had been completed, 1,885 had _ been 
shipped to France, and 167 to the zone of the ad- 
vance. The Handley-Page was redesigned to take two 
high-powered American motors, passed its tests, and 
on the date of the armistice, parts for 100 had been 

40 ABT. shipped abroad for assembly. 

Delay in the receipt of plans for the Caproni greatly 
retarded the redesign of this machine. Successful 
tests of the new model were, however, completed pre- 

vious to the armistice. The Bristol fighter was a 

| failure. The changes 

necessary to ac- 

20 t 45 nn th 2 ee commodaie the Amer- 
| | NIGHT BOMBING ican engine so in- 

| | | az DAY BOMBING | creased the total 

| s weight as to render the 
| | | | |, machine unsafe. ; 
. Sr VYOBSERVATION By the end of No- 
oe | | a IEE L vember, 1918, we pos 
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sessed 7,900 service or 
battle planes of which 
nearly 4,100 were of 





American manufacture 
and 3,809 were of for- 
eign manufacture. 
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catia valle , ; ¥ types of airplanes 
rap 1917 1916 and the pressing need 
= te o : sone “ ' : for large-scale produc- 
the emails - oe oye tion, made necessary 
racter he few planes United Stateseach month Se yee: Ge 
eer saci ary 9 high-powered motor 
af the ground uy - adaptable to American 
+N methods of standard- 
Training the Men \ ized quantity produc- 
Before the war,” says Col. Leonard P. Ayres. “our tion. This need was 
rvice had been small, struggling, and unpopu met in the Liberty 12- 
! Aviation was restricted to unmarried officers cylinder motor, of 
thirty years of age. and offered no assured fu which we produced a 
ne for iiaae wen Bet on ereen Apr May Jum Jul Aug Sep Ost Nov total up to the date of 
sation upe great industrial expansion could 1918 the armistice of 13, 
inn toe 574. Of these, 4,435 
, at — Nur. ber of American air squadrons in action each month went to our Expedi- 
d final. Elementary training in tionary Forces, and 
pti ng, various practic tained Memes ing the units which were with the Expeditionary Force. 1,025 were delivered to the British, French and Italian 
itar he h ture and In the matter of engines our allies had demon- Air Service. Furthermore, we had under develop- 
: , : signal } strated that the maintenance of a squadron requires ment the Hispano-Suiza 300 horse-power, the Bugatti, 
‘ ' ntary fl he p f more engines than planes for replacements. British and the Liberty eight-cylinder. The Hispano-Suiza 
fiy lone Chis . expetience showed that it Was necessary to produce 180 horse-power had reached quantity production, and 
, ty » consiat ; ane two engines for each plane and this practice was fol- 169 of this type were produced. 
‘ uc to q lowed in American estimates. Quantity production Up to the end of November, 1918, the total number 
Ww) ' Hcet 5 } f training engines was reached in 1917 and, at the of service engines secured was over 22,000. About 
t he is 1 master quickly armistice, a total of nearly 18,000 training engines and 16,000 of these were from American sources, and about 
f machine or y kind of observation or bombing over 9,500 training planes had been delivered. Of the 6,000 from foreign sources. 
The f I y which was given in Eu engines, all but 1,346 were built in the United States : ; 
rt intensive specialization on the type 8nd of the 9,500 elementary training planes, more than Raw Materials and Accessories 
é the military problem which th 8,000 were of American manufacture. It is not possible within the limits of this article to 
itor was finally assigned P . describe in detail the vast operations involved in se 
rhe statist t the date of the armistice tell the The Production of Service Planes curing the needed quantities of spruce and fir (of which 
story of our grea ffort in this field; for on November As soon us war was declared, all the secrets of the 174,000,000 feet were delivered) or the castor oil for 
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lubrication or the develop- “i @.000 a = = a> 
/ ment of a fabric to take the AIRPLANES 7 | i 
] place of linen. Among the 
accessorics was the oxygen 755 J ners I 
mask, the military para / 
chute, electrically-heated \ y, 
clothing for the aviators, &,600 7 | 
long-focus, light-filtration 
cameras and the’ wireless \ “ VA ' 
| telephone. y | 
Fy 7889 
The Production of Balloons — ~Y 4004 
The wonderful story of . af 
our manufacture of obser- RS 
vation balloons and_= ship- ay 
ment overseas is told in one 5 — 
of the diagrams. In no field VY, pee) From | 
: : . i 9 a q | 
did American manufactur- 800 7 ) Americsn | 
ing capacity achieve a <a sources | 
greater relative success. Be > al 
fore the armistice we had | 4 
produced 642 observation 
balloons and had received 357 pn ae \/ 
20 from the French. Forty 7 
three of our balloons had Site Va 
been destroyed and 45 given | | 7) 
\ to the French and British. } | 
This left us with 574 bal \ 
loons at the end of the war | ° 
On the same date the Bel May Jum Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov 
gian Army had 6, the Brit 1917 1918 
ish 43, the French 72, and lroduction of tr: ining rlanes and engines to the end of each month Fron 
the Germans 170 on the foreign 
western front. These _fig- BALLOONS sources 
ures mean that at the end 
of the war we had nearly 71 
{ twice as many observation 
balloons as the enemy and 43 
the Allies combined had at 
the front. 
Forty-Five Squadrons at Enemy by American Enemy by American Sep Oct Nov Dec Jan Feb Mar Apr May Jum Jul Aug Sep Oct Nor 
On. ent American by enemy American by enemy 1917 1916 
gal — — Bs Airplanes and balloons brought down in action Production of service’ planes to the end of each month 
the aitayette uscaaur e 
were transferred from the French to the American final record is the record of the results of combat. has been conferred on the United States Navy. Before 
’ service December 26, 1917, flying as civilians until Casualty figures are an important part of the record. the canal was cut any warship or fleet of warships that 
they were formally commissioned in January, 1918, American aviators brought down in the course of their was called upon to pass from the Atlantic to the 
and attached to the French Fourth Army eperating few months of active service 755 enemy planes. Our Pacific, or vice versa, was confronted with a 14,000 
‘ over Rheims. Two full American squadrons were at- losses in combat were 357 planes. This is illustrated mile trip. Most of us recall the ever-famous run of the 
tached to the British Royal Air Force in March and in one of our diagrams. The record of our balloon battleship “Oregon” from San Francisco, where she was 
June, 1918, and they remained with the British through- companies shows a somewhat less favorable compari- built, to join Admiral Sampson's fleet in the West 
" out the war, participating in eight separate engage- son between our own and enemy losses, the figures Indies. Nor shall we ever forget the anxiety with 
ments. being 43 Americans and 71 German balloons destroyed. which her progress down the Pacific and up the At 
Strictly American aviation operations began in P lantic coast was watched by the nation, 
March, 1918, and by the middle of May squadrons of The Atlantic Fleet and the Panama Canal There is no doubt that the strategical situs.tion during 
all types—pursuit, observation and bombing—as_ well MONG the various considerations that led the the Spanish war proved to be a powerful incentive te 
as balloon companies, were in operation on a wide fA United States Government to build the Panama the purchase of the French rights at the Isthmus of 
front. These squadrons were equipped with the best Canal, the most urgent, undoubtedly, was the desire to Panama and the completion by the United States of 
available types of British and French service planes. bring the Atlantic and Pacific seaboards into close’ the great waterway. From the day on which it was 
The rapid increase in American air forces is shown in relationship. ‘The new bond that was to be thus es- opened, it became possible adequately to protect our 
the accompanying diagram, the height of the columns tablished would be two-fold—commercial and military. coasts on either ocean; whereas, so long as the only 
indicating the number of squadrons in action each Of the commercial advantages nothing need be said— route from the Atlantic to the Pacific involved a 
month. they have been manifold from the day on which the journey of 14,000 miles, it was necessary to maintain 
The equipment of American squadrons was in the first merchant ship passed the canal. the bulk of our fleet where the bulk of our wealth lay, 
early months entirely of French and British manu- The military advantages of the great waterway are namely,.on the Atlantic Seaboard, It had always been 
facture. American De Havilland-4’s were first used many, and in no direction are they so immediate and a matter of concern to the Navy Department that the 
at the front on August 10th, and the number in service invaluable as in the added efliciency and mobility which Pacific Coast and its great seaports were so far re 
increased rapidly from moved, geographically, 
that time on. The rapid : ; v ‘ ; iii oj Lewy ‘A from the bulk of our 
rate of destruction of ; at f it se ] ; fighting fleet that it 
planes at the front is : - could receive po imme 
illustrated by the fact diate assistance in case 
that out of the 2,698 of attack. 
planes despatched to The cutting of the 
the zone of advance, canal has changed all 
only 1,162 remained at that; and the rapid 
the time of the signing growth of our fleet, due 
of the armistice. to the war, now mukes 
At the signing of the it possible to maintain 
armistice, there were at two powerful battle 
the front 20 pursuit ship fieets, one on the 
squadrons, 18 observa- Atlantic, the other on 
tion squadrons and 7 the Pacific, under such 
squadrons of bombers; conditions that the 
with 1,238 flying ofli- whole fighting strength 
cers and 740° service of the Navy can be con 
planes. There were centrated in either ocean 
ulso 23 balloon compa within two or thre 
nies, weeks’ time. 
The new Pacific bat 
The Test or Battle tieships’ fleet, which is 
The fini] test of the ; shown in our illustra 
American Air Service is A dreadnought towed through locks by Pacific battleship fleet passing through a siretch of the tions passing through 
the test of battle. The electric towing engines Panama Canal (Continued on page 220) 
ee — 
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l oOllows mt the twe stars 
IRL j ers thout D40,000 tiles apart, 
It mh the enzths of the ecl pses 
s s ofl he variation in brightness 
two re approximately equal in 
rt ellipsoidal in shape, being pulled out 
al isses |) their mutual attraction 
r wll ends toward one another 
vest diameter of each is GSO0,.000 miles, leaving 
“ "OOOO es between their surfaces The 
eters t ingles ’ e orb 1 plane 
TOA), while tl hird dimension along the d rr 
' , ‘ r ‘ both hose given is 7 
ins t DLO.OO0 miles These sturs il 
erefore much sma ! ha he sun, wW l is 
S64.000 s il liameter and the bulk of each 
‘ less quarter the sun's The 
isses, Which iv readily be calculated, are respec 
69 and 49 per cent of the sun’s mass, It follows 
e fainter component is about twice as dense as 
su ind the brighter one almost three times the 
~ s th is, four times as dense as water, 
nd denser hun any of the planets of our system ex 


a 
~* 





pt. 6 me SOUTH a At 10 o'clock: Oct. 7 . 2) / 
ot 0uUthern lo Ai 934 o'clock: Oct \. [. 


rt At 1014 o'clock: Sept. 30 At 9 o'clock 


The hours given are in summer months time 
NIGHT SKY: SEPTEMBER AND OCTOBER 
ept Venus and the earth. Such stars must be well to 
hence at a 
simi 


and 
The spectra of both «are 
r to that of the sun, and the two together are prob 


rd the limit of possible contraction 


late stage of evolution. 


ably about as bright as the sun—in which case their 
listance is about 130 light years. 

The second system which Adams and Joy have studied 
is a star of the seventh magnitude listed as Zeta Her- 
culis In fhis case one of the stars is about twice as 


bright as the other, and the period of revolution is 


auilmost exactly four days. The spectroscopic obser- 
vations show that the components are 6,500,000 miles 
apart, and that the brighter star is more massive than 


from the 
brighter 


Adding the information derived 
eclipses, it that the diameter of the 
1,500,000 miles (nearly twice that of the sun) 


miles, or 


the othe r 
appears 
star is 
ind that of its 


wre than 


fainter companion 2,800,000 
The clear space be- 


£350,000 miles, or 


three times the sun’s. 
stars is in instance 
half as much again as the diameter of the larger star. 
The mass of the brighter star is 1.6 times, and that 
fainter star 1.83 times, that of the sun. It fol- 
lows that the brighter but smaller star is about 
third as dense as the sun, while the fainter but larger 


tween the this 


one- 


component is but 1/2% 
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The Heavens in September, 1919 


About Them 


Both stars 


Harvard (inter 


the sun’s density. 


have spectra of the type called F2 at 


mediate between Canopus and Procyon) and are prob 
ibly a good deal hotter than the sun, It is likely that 
the smaller and denser one has already passed its 
highest temperature, and is cooling down, while the 
larger one, Which on account of its low density must 
e entirely gaseous, is still growing hotter as it con 


The estimated distance of the system is 320 


It is to be hoped that further work with the great 
telescopes will soon add several more systems to the 
list of those whose actual dimensions are known. 


The Heavens 
We may begin our the evening constella 
tions with the great square of Pegasus, which is high 
in the southeast and unmistakable. Its western side, 
extended far to the southward, points to the bright 
star Fomalhaut, in the Southern Fish. Its eastern 
edge, extended southward but bent a little to 
the left, reaches Beta Ccti—a star of the second mag 
nitude, standing much The remainder of 
this large constellation, which lies farther to the left, 
is easily made out with the aid of the 
the northeastern 
the great square extends a line of second 
magnitude through Andromeda to 
Perseus. Beyond and below is Capella, 
ohne of the brightest of the stars. 
Andromeda is Aries, and Taurus is 


rising. 


vlance at 


also 


very alone 


map. From corner of 


stars 


selow 
just 


Cassiopeia und Cepheus are high in the 
north; Ursa Minor and Draco are on the 
left of the Pole; and the Great Dipper is 
on the horizon below them. Cygnus and 
Lyra are high in the west, with Hercules 
and the latter. Aquila is 
well up in the southwest, and below it the 
Milky Way extends into Sagittarius, 
which is setting. 


Corona below 


The Planets 

Mercury is a morning star until the 
26th, when he passes behind the sun and 
evening star. He is 
beginning of the month, 
when he is farthest from the sun, 
rises at 5 A. M. (Summer Time) or an 
und a half before the sun, and should 
seen, He is on the west of 
Regulus, which he passes, at a distance of 
degree, on the Sth. 
an evening star till the 12th, 
passes directly between us and 
(though not in a direct line) and 
a morning star. Being far south 
of the ecliptic, she is poorly placed for 
observation, and can hardly be seen until 
the end of the month, when she rises at 


Western Horiz 


becomes an best 
visible at the 


and 


hour 


be easily 
less than a 
Venus is 
when she 
the sun 


becomes 


Oct. 22 Mars is «2 morning star in Cancer and 
Leo, rising at 3:30 A. M. in the middle 


of the month. Jupiter is close by and 
the two planets are in conjunction on the 
“nd, and less than a degree apart. 

Saturn, morning star, in Leo, practically 
invisible at the beginning of the month, but rising at 
1:20 A. M. at its He is in conjunction with 
Mercury on the 10th, the two planets being only seven 
minutes apart; but too near the sun to be easily seen. 

Uranus is in Aquarius and well His 
position on the 2nd is 22h 7m Os—12° 27’, and on the 
30th, 22h 3m 2s—12° 47’, which places him about two 
degrees northeast of the fourth magnitude star Jota 
iquarii, and very close to a star of the fifth magnitude 
which lies midway between Beta and Delta Aquarii 

Neptune, in Cancer, is just observable after daw! 

The moon is in her first quarter on September 2nd, at 
10 A. M.; full at midnight on the 9th; in her last 
quarter at 6 P. M. on the 16th; and new at 1 A. M. o1 


too, is a 


close. 


observable. 








the 24th. She is nearest the earth on the 12th, and 
farthest away on the Ist and 29th. During the month 
she passes near Uranus on the 8th, Jupiter and 


Neptune on the 20th, Mars later on the same day, Sat 
urn and Venus on the 22nd, and Mercury on the 24th 

At 11 P. M. on the 23rd the sun crosses the celestial 
equator, and enters the “sign” of Libra, and, in alma- 
nac phrase, “Autumn commences.” 
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Decorating Vases With Frost Flowers 
77 plan by which frost 

flowers may be captured has already 
been described in the ScrentTriric AMERI- 
cAN. It is interesting to employ the idea 
Some 


Ineans of 


for the decoration of glass vases. 
very striking effects can be secured with 
First of all a 
two per cent solution of gelatin is made 
in distilled water. Before actually trying 
to decorate a vase it is a good plan to 
make some tests on a sheet of plain glass. 
The beauty of the frost flowers seems to 
vary a great deal partly according to 
the degree of When some good 


a smnall amount of trouble 





cold. 


21i 


for determining Viscosity An interesting 











formations seem likely we may take the 
vase and smear it over with the gelatin 
solution. In a short while it is seen that 
the keen air is having its effect. The freezing takes 
the water from the colloidal part of the solution, and 
this is now designed in the form of flowers and foliage. 
In a higher temperature the solution will quickly go 
back to its original condition, but it is easy to render 
the frost flowers permanent. Pour absolute alcohol 
over the surface of the vase (this may be used again 
and again) so that all the ice is removed. This will 
only be a matter of a minute or so. After this allow 
the gelatin to set dry, and then varnish with an alco- 
holic solution of shellac. Some very pretty effects in 
the way of decorated vases may be obtained in the 
manner described. 


A Weather Bureau for the Street Corner 
A] matter what may be taking place in this big 
iN world of ours, the topic always foremost in the 
minds of everyone is the weather. Not only are we 
interested in the present state of the weather, but 
we also seek advance information from the weather 
man. And after all that is perfectly logical; for does 
not the weather materially affect our daily life and 
tusks, no matter what they may be? 

There are many American communities where each 
citizen can be his own weather forecaster. Hariford, 
for instance, is one of them. In the center of that 
Connecticut city there is an attractive structure of 
stone and metal, containing quite a _ collection of 
weather forecasting apparatus behind glass windows, 
in order that they may be studied by anyone. Among 
the equipment is a precipitation gage, aneroid barome- 
ter, thermograph, humidity indicator and several types 
of thermometers. But that is not all; the apparatus 
vecupies only ene window, and the others are de- 
voted to weather forecast bulletins, wind charts, storm 
warnings and other similar information from the 
Weather Bureau. 

A Curious Rose 

VLOWERS seem so highly specialized that one does 
k not associate them with the vegetative or growing 
part of the plant. Yet there is no doubt that blossoms 
have had a leafy origin, even though this is not al 
ways very obvious. A strange case of a flower break 
ing away into a shoot is shown in the accompanying 
photograph, A rose bush growing in a garden in 
Natal, South Africa, was responsible for the curiosity. 
The bud, instead of expanding into a flower, sent up a 
stulk at the end of which was borne a rose that was 
tinely developed. 


The Current Supplement 

URING the war all the armies concerned were 

compelled to develop what is perhaps a_ wholl) 
new art, that of photographing the earth’s surface from 
flying planes, and also the art of interpreting the 
photographs thus secured. The knowledge and ex- 
perience thus gained it has been proposed to employ 
in peace-time mapping of more or less inaccessible 
territories and a well-illustrated article recording the 
Recent Progress in Aerial Photography published in the 
SCIENTIFIC AMERICAN SUPPLEMENT No, 2278, the issue 
for August 30, 1919, the current SupPLEMENT, will be 
found of quite general interest. Of related interest 
to the mapping of the earth’s surface, is the origin ol 
the features thus mapped. A very interesting attempt 
to expound the laws regulating the courses of rivers 
is given in an illustrated article on How River Bends 
ire Formed. 

The development and present lines of usefulness of 
The Electric Furnace together with some predictions 
of the probable lines of its future development are 
presented in a well-illustrated article under that cap 
tion; while a short paragraph discusses the useful 
ness of X-Rays for the examination of steel furnace 
electrodes. ‘Those who have other interests than pure- 
ly commercial ones in physics and chemistry will be 
interested in the brief illustrated resumé of devices 


Preparing plain glass to test degree 








article is the unillustrated exposition 


of the construction, operation, and ecor 
omy of the Semi-Diescel Engine, sometimes 
known as the hot-bulb or surface con 


bustion engine Among the profits we 
may expect from the war are those arising 
from the great limitations under which 
the Central Powers in particular had te 
work, and one of their valuable studies 
which tended toward improving reactions 
in the mixer and in basic open-hearth 
Steel practice is presented in the article 


Pig-lron 


account of 


Desulphurizing in the Virer 
An interesting preliminary 








of frost 


Finished vase decorated with 
frost-flowers 

















All the information one desires about the weather 
is obtained at this street booth 








ere ar 











A flower bud that disregarded the conventions 


preparation and study of Yitrium Mired 
Metal, a 
mixed metal but heretofore pot success 
fully studied, and a discussion of certain features of 
Cloud Negatives secured for the purpose of 


mixture analogous to cerium 


“printing 
in” on foreign landscapes, are among the shorter arti 
cles. 

The very interesting conclusion of the article Hou 
Honeybees Produce 
readers. 


Honeycomb will also amuse some 


Nitrogen Fixation 

MERICA’S improvements on the Ostwald process 

for oxidizing ammonia to nitric acid are as valuable 
in peace as in war. 
ammonia and air in a 10 per cent mixture over a platinum 
gauze maintained at a temperature of about 825 degrees 
C. The gauze is woven of wire 0.0026 inch diameter 
80-mesh per linear inch and weighs about 16.5 ounces. 
The gas flow of 200 cubic feet per minute represents a 
nitric acid capacity of about two and a half tons a day. 
In preheating the mixed gases ‘only of nickel 
aluminum or silicate can be used as other materials 
decompose the hot ammonia. The Secretary of the 
American Chemical Society estimates that this process 
based on a cost of producing ammonia at 11.5 cents per 
pound can compete with nitric acid made from Chili 
nitrate when that raw material costs as low as 2 cents 
per pound. 


Durability of Untreated Piling Above Low Tide 
N tidal waters the portions of piles above mean low 
tide, although completely immersed only part of 

the time, may be practically saturated ail the time 
Wood constantly saturated with water is not subject 
to decay, and this fact makes the height to which saturs- 
tion extends above low tide a question of considerable 
interest to the designing engineer 

The opinion of a number of engineers and construe- 

tion companies, expressed in response to inquiries by 
the Forest Products Laboratory at Madison, Wis., is 
that untreated piling in water not infested with marine 
wood-borers will remain sound indefinitely if cut off at 
half tide. This height ranges in various ports from 2.2 
to 4.5 feet above low water At certain 
Atlantic coast, piles cut off at the height of half tide 
are still sound after from 50 to 100 years of service 

Untreated piling is destroyed by marine borers more 

rapidly than by decay, and the information given would, 
of course, have no practical use where these organisms 
are active 
Weaving Wicker by Machinery 
( NE million dollars was refused by Marshall B. 
Lloyd, of Menominee, Mich., for his new method 
of producing reed and fiber goods and bis machine for 


The Semet-Solvay plant passes 


pipes 


places on the 


weaving the fabrics 

A group of American men interested in the mann- 
facture of baby carriages, furniture and baskets in- 
spected the device in Mr. Lloyd's factory and saw, for 
the first time in the history of the world, so it is claimed, 
a machine that would weave reed and fiber. Up to the 
present time this costly operation has been done by hand. 
The Lloyd loom, however, will weave the fabric thirty 
times as fast as the most expert hand worker can and 
with far greater superiority. 

A sum of $1,000,000 was made up by the mamu- 
facturers during the noon hour and offered Mr. Lioyd 
He turned it down. A short while ago the Australian 
government purchased rights to Mr. Lioyd’s inventions 
for $250,000 in order to give industrial assistance t« 
returned wounded soldiers. The sight of a one-armed 
man operating the machine in the Lloyd plant hers con 
vinced the Hon. G. M. 8S. Manifold, member of the 
Australian parliament, that his country needed the 
machine to help out its returned and crippled heroes 

One million dollars has been raised here for the erection 
of a factory in Menominee in which the Lioyd method 
of production and loom will be used. Construction of : 
plant that will employ 800 men and women is now well 
under way. When completed it will probably be thedargest 
baby varriage and woven furniture factery in the world 
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| Inventions New and Interesting 
| A Department Devoted to Pioneer Work in the Aris 


| peer 








Electric Logs for the Fireless Fireplace cient to withstand storms even when they 
ne approach cyclonic velocity, and ease of 
| ; egress and ingress. During the war the 
Aviation Section of the War Department 
made numerous experiments along this 
line with indifferent results; but it re- 
mained for a practical tent maker of 
Brooklyn, N. Y., who has spent a lifetime 
in the study of canvas construction and its 
relation to ground air currents, to devise 
a hangar that apparently nreets all of 
these requirements. 
The hangar shown in the accompany- 
ing views is practically windproof, and 
in be readily transported from field to 
field and rapidly erected by the crew of 
the airplane which it is to shelter. The 
These very realistic-looking logs operate on electric current without flame, width of the hangar is 51 feet, allowing 
smoke or dirt 314 feet on each side of the plane in the 
MM) | e case of the Curtiss JN-4 machine. The 
‘ Hangar of Canvas That Is Stronger Than One walls of the main body of the tent are 12 feet, allow- 
iitat bark of Steel ing ample clearance space for the ingress and egress 
( ‘INCE aviation became a scientific demonstration ©f the plane, yet making the highest point of wind 
Si stead of a theory. it has been the endeavor of resistance only 13 feet. At this point the hangar is 














aviators and engineers to construct a portable hangar protected by a double set of guys which are built into 
MY e] ' ‘ ‘ t would combine ample working space without the tent, and which criss-cross themselves in a man- 
i ‘ ‘ { peration is vaste of material, strength in wind resistance suffi- ner to balance the strain, no matter from what direc- 

tion the wind may blow. There is noth- 

rec remn — - . ing to unfasten or to become unfastened, 
us the guys passing as part of the top 
completely over the hangar, are fast to 
the rings the poles go in. The extension 
o accommodate the fuselage is of ample 
size to allow working room, and is de- 
signed at an odd slant to shed wind and 
water, and this is guyed just as substan- 
tially as is the main body of the hangar. 





Letting the Automobile Crank the 
Airplane 
\ TA 





Electric Night Lamp 


A MOST ingenious little night lamp 
has been introduced by an American 
manufacturer of fixtures. This device is 
made of porcelain, and of an odd shape 
strongly suggesting a Japanese type of 
lamp. The shade is made an integral 
part of the base. In the base is a step- 
down transformer, which reduces 110- 
volt alternatirg current to 6 volts, so as 
to furnish current for a_ six-volt two- 
candlepower automobile type bulb. A 
simple switch is provided for turning the 
light on and off. 

This little night lamp furnishes just 
sufficient illumination for dimly lighting 
a medium-sized room, and the bulb is 
properly shielded so as not to be trouble- 
some. The current consumption is so 














irPivet tartel! Copyrigi t, W ern Newspaper Unwa 
used In connection with existing planes Letting the automobile crank the airplane propeller at the Hendon flying field slight as hardly to make the average 
that are not provided with self-starters in England meter register. 
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over the top ur he 
A Three-Whee!'ed : neieiedl a “ lean 
Motorcycle ' 


out of the machine. The 

oe has recently slow revolution of the 

appeared on the bucket B presents con 
streets of London an in stuntly a fresh surfa 

genious little vehicle for the accumulation of 


which is popularly the solid material, and 
called the Tankateen. 


It is a_ three-wheeled the plows # it is peeled 


vehicle, taking its gen- off and thrown 01 y 
eral design partly from centrifugal action. The 
the conventional motor plate G prevents it from 
eycle and partly from passing to the opposite 
the small automobile. side of the bucket and 
It bas a_ three-horse directs it downward and 
power motor, which is out of th machine 
ample to carry the load Both of the buckets op 
imposed by this minia- erate in the same man 
ture car. All in all, ner and there is a con 
the Tankateen is an in- stant discharge of liq 


expensive vehicle to buy 
and to maintain, yet it 
meets the demands of 
those who prefer some- 
thing less strenuous 


vids from the top of 
the machine and of sol 
ids from the bettom 
The planetary gearing 


which gives a compar 




















a eee Two views of the new vehicle which is now meeting with much favor in Lngland 4 ved ee ae a 
Continuous and Intermittent Centrifugal Within these buckets, but not rotating with them, is at H, /, and J in our large diagram 

Machines a casing D which, at the side nearest the axis of the Obviously a machine such as this has many appil 

IN slime has hitherto presented a serious problem main drum, is formed with fingers or plows FL adapted cations. It could, no doubt, be used for the separation 

to metallurgists. Because of the mechanical hold to fit between the flanges of the bucket B and peel off of silver and copper slimes. It was first designed for 

of the colloids on the metallic particles, it is impossible the solid matter packed therein. The slime to be sep- the separation of the cyanide solution from gold slim 

to separate the latter with the ordinary and sands, and it has also been proposed 

concentrating devices which depend upon - to use this machine for the separation. of 


sewage. 

There is another centrifugal separator, 
also a South African product, which tis 
illustrated herewith. This runs contin 
uously but discharges the solids inter 
mittently. It has proved very successful 
in the separation of soda crystals from 
the mother liquor. The machine has a 


gravity. The difference in specific grav- 
ity between the metal fragments and the 
colloidal constituents of the slime is so 
slight that it is not sufficient to disen 
gage them. This has led a South Afri 
can firm to invent a centrifugal separator 
of very novel design which by the appli 
cation of centrifugal force will tear the 
metal particles from the colloids. With 
this machine it is claimed that more than 
two-thirds of the tin which now goes to 
waste, can be saved. 


simple filtration drum. This drum is two 
feet in diameter and runs at a speed of 
1,400 revolutions per minute, and it 


livers about five tons of so@a crystals 





The machine is novel in the fact that it every (twenty-four hours pie pulp t 
operates continuously, using centrifugal into the drum and the fluid is discharge 


force not only to pack the solids against through the filter sereening and per 
the walls of the revolving buckets bui forated walls into an external iaunder 
also to remove the solids and throw them When the fluid is discharged the drum 
out of the machine. This is done by the is lowered until it comes in line with 
use of a rapidly revolving drum in which t lower receptacle, Then the lower halt 
there are separate buckets connected by of the drum continues to move doy 


planetary gearing so that they will have ward so that the two halves are parted 




















@M nd peudeus tucatsoual movement of and the solids are insiantl xpelle b 

their own, and thus the material that is centrifugal action into the lower rs ) 

packed against the outer side of the buck tacle, The operatior Ss now reversed 

ets will eventually be carried around to closing the drum and bringing it up 

the inner side, where centrifugal action position to discharge fhe filtered ilquid 

will cause it to be thrown out of the . into the upper receptacle 

machine. sectional view of a centrifugal separator which separates crystalline particles A machine of this of A eseter under ¢ ~ 
In one of our drawings we have shown from colloidal slime struction, is designed to ! OOo 

a machin of this type, partly broken revolutions per minute and 

away to illustrate its novel construction. The main arated enters the bucket B through a spout F and ow the separation of sugar crystals from " Th 

drum which is driven to revolve at high speed is indi- ing to centrifugal action it is immediately thrown machine appears to be singularly ad 

eated at A. Within it there are two similar buckets, against the outer side of the bucket 2B, the solids being aration of alkalis, lending itself m ! 

B, which are mounted on ‘2/1 bea s C, in the drum packed between the flanges and the liquid standing as those operations of “fractional crystallization which 

A. The buckets are } 1 with flanges on their a vertical wall, as shown in the illustration. As the various salts In a solution crystallize out sep 

inner peripheries to as in holding the solid material material is fed into the bucket the liquid parts flow irately at different temperatures 

es - 
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Three sectional views of a centrisugal separator which runs continuously but discnarges tne solids intermitteutly, a tne manner indicated 
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| LYNITE:-What it Is and 


What does Lynite mean? 

If you are a motor-car or truck owner, dealer or manu- 
facturer, you may say it means a light-weight metal, or 
aluminum, or aluminum alloys—you may say it means a 
piston or a crankcase. 

If you are the maker or user of any one of various other 
products, you may reply that it means a tank cover, a vacuum 
cleaner part or some other article or articles on which you 
have seen the Lynite trade mark. 

Lynite, however, has a meaning much’broader than any 
one or all of these. 

It is more than aluminum, for aluminum is but the basic 
raw material which gives it lightness, making it weigh but a 
third as much as cast iron. 

It is more than an alloy or a group of alloys, because Lynite 
foundry practice is just as essential as Lynite formulae to the 
pre duction of Lynite. 

t is more than any single part or number of parts, because 
it stands not alone for a product but also for a service—the 
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kind of service that can be given only by a large, forward- 
looking organization which does not simply take account of 
today’s production but strives, through scientific research, 
to develop tomorrow’s possibilities. 


Fully to understand the meaning of Lynite you must know 
that to a great degree it represents pioneering in the field of 
aluminum alloys. 


The lightness of aluminum, valuable as Lynite has made it, 
was of comparatively little use to the automotive and other 
industries until means were devised to add to it strength, 
toughness and hardness. 


It remained for the makers of Lynite largely to devise or 
perfect, by scientific means, the methods and processes through 
which the countless difficulties met in the making and casting 
of aluminum alloys were overcome. 


For the automobile manufacturer and the car owner, how- 
ever, Lynite has a significance beyond all this. To the builder 
it means a way to eliminate hundreds of pounds of excessively 
heavy cast-iron from every car and truck, not only because 
Lynite directly lightens those scores of parts in which it 
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What it Means 


supplants cast-iron, but also because this saving of pounds 
enables cutting down the size and weight of frame, axles, 
springs and other supporting parts. 
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It permits wider latitude in design and better balance in 
the whole car. 


It points the way to a more compact, more flexible, more 
quiet engine, largely through the use of Lynite Pistons. 


It makes possible meeting economically the public demand 
for better-built cars and trucks, free from excess weight. 


To the automobile owner, it means all the advantage of the 
increased liveliness and ease of handling that come from 
getting rid of many useless, costly pounds of cast-iron; smaller 
charges for gasoline and tires; fewer bills from the repair man; 
longer life for the car. 


THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Products 


Plants in 


Cleveland Detroit Buffalo Fairfield, Conn. 
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Recently Patented Inventions 

















i] hy fol 
i Brif Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
Hl] : sadleaeeneaemetaitaaetetcemiiaata nnd = rr , 
Pertaining to Aeronautics dependent on the cooling of the | reclining or any intermediate state, being adapted 
\ I ‘ a non-variable draft inlet of predeter to be folded into very small space for storage 
« i y ng | mined limited ipacity is provided at the Lase | purposes and one which is designed with means | 
. 3 of er ure to in-| of the ove beneau he grate, the draft inlet | 
crea , “tile beir communication with the interior 
its i i \ na i « 
pi rteripenge HOG WATERER.—F. H. Pace, Waverly, 
pee ey lowa An object of the invention is to provide 
= : ee hog waterer in which a water tank is removably 
' om - supported within an outer casing and spaced 
ch . fiom the latter whereby to afoid a neasure of 
_— , — te ; ' — protection to the water against extrene heat on 
=e | : cine a RE RE id by reason of the intervening air space and 
ISDE OF vw hereby dlsabting the sam also by reason of the outer casing af oicding acc¢ss 
METIitOovD Ol FIREPROOFING AIR-| for the entrance and removal of a lan p for heat- 
\ K tA care of Aircraft Fire ing the space when weather conditions n.ake it 
j i20 B iwa New ork, N. ¥ desirablk 
‘net : a8 ethod of and means Ot General Interest 
f rep. id wn pacts of aircraft and . ipa ii | 
he tik 1 vxt consist in applying one or | — ty : Praesent de om PERSPECTIVE VIEW OF THE INVENTION ADJUSTED 
) Oo of a quid made from a é > FOR USE AS A SWINGING CHAIR, 
ash pans for disposition within the ashpits of Apia : 
bination of ammonium phosphate, bori cook and other stoves, the object being to provide for causing the swinging thereof by a simple and 
aca and wal applying an adhesive to tix an ash pan which may be readily handled, and convenient foot manipulation independent, how- 
vated parts, applying a foil with a removable by means of which the ashes may be disposed of ever, of the floor or other stationary object. 
backing i wa te e acthosive-covered surface . : 
iii aaa . bh sae fram the laid Gof end in a sanitary convenient manner, and any good | Heating and Lighting 
anu fre if 7) . sinh 7 pe 
coating the foil with @ waterproof varnish coals within the ashes enved. DAMPER FOR STOVEPIPES.—J. Hurtcn 
SHOE HANGER Berroa CLarK, 342 50th 'N80N and C. C, Hamitron, Box 80,! Gull 
METHOD O01 a ay res ARORA?! St., Brooklyn, N. Y The object of the invention Lake, taskatchewan, Canada. The object of 
P. &. Saapisr, owe art ram Fueprecing is to provide a shoe hanger more especially de- this invention is to provide a stove pipe damper 
Corporation 120 Broadway, New York, N. \ signed for home use and adapted to be mounted | Which will vary the capacity of the pipe in accor- 
his inveation ates to @ method of applying | | icests or other places to compactly support | dance with the draft through the pipe, and which 
som pest-conting Equie te wage and! . pair of shoes, slippers or similar footwear, | 48 automatically controlled by the draft, The 
othe surfaces of flying , machines, without en . s 
‘ Another object is to hoid the toe portions of the 
langering the heaich f employees, or being an 
shoes in stretched condition thus maintaining 
offense to the neighbornoed che method oom the shape of the footwear and preventing crack 
sista i arranging the sections of the aeroplane 
ing of the uppers 
t 4 ale dipping fiames submerging the 
frames aad aecopiane parte in a tank contain EYES FOR DOLLS D. Pup.in, care of 
m tt yuld ‘ dipped parts out of | Pioneer Novelty Mfg. Co., 929 E. 2uth St., New 
} " id then conducting them through an/ York, N. Y A specific object of this invention 
4 i levying hamber which has suitable is the provison of a metallic connecting piece 
luwing « " ndensing the vapor between the eyes which is capable of being bent 
and i Ss to properly adjust the eyes with respect to the 
Pertaining to Apparel inequalities of the eye sockets in different sized | 
WOVEN GARTER PAD W \cuTmEyer, doll’s heads, the connecting piece being in the | 
Middietown, Conn rhe invention relates to form of coacting metal stampings of durable 
garters baving a pad from which extends a leg ferm and so designed that the eyes can be readily 
rcicch mal and a hose lasp f gripping and quickly adjusted to obtain their proper set. | 
py > en leh i the invention is to provide; PROCESS OF PRODUCING DEHY 
a woven garter pa shield which can be cheaply DRATED MINERAL SALTS L. Doonar, |“ VERTICAL SECTION OF THE PIPE WITH DAMPER 
maaufectured in one aingle plece and which is Bend, Oregon An object of the invention is to IN ELEVATION 
exceed! — = MINS, BO Bh SUpee provide a process for extracting the moisture | heart or shieid shape of the damper and its con- 
bace and P — @ iteclf to the | om salts. more particularly for extracting the | cave form permit the draft to continue in the 
—— " water of crystallization from such salts as sodium | same direction, while being gradually checked, 
SUSPENDERS wW. ©. Reiwvurn, 38 Ham- carponate. A further object is to provide a|and not sharply as with a plain circular disk, 
mond 8 Rockville, Cont This invention has process which is continuous, thatis tosay one | even when fully checked the smoke and gas will 
particular reference ) Suspender attachments Or jin which the material may be constantly fed in | not pour out of the stove door. 
moe CU 5 “s ap Or web por > - a at one end of the a, paratus and delivered at the echines end Mee! oat hevtees 
is ‘ me or other garment other end in a water-free or anhydrous condition r ; : ? 
to be s ided An he objects is to ATTACHMENT FOR HAT STAMPING 
provide a su nder attachment having a slide INSECT-CATCHER B R. Jotty, 51) MACHINES.—N. Fromm and A. J. Tuwaires, 
supp . on suspender web, a plur- | Maiden Lane, New York, N.Y An object of | address Am. Hat Co. 10 Broadway, New York, 
all 13 for independent attachment to the this invention is to provide a spring oOperated| N.Y An object of the invention is to provide 
trousers and a cord having its ends attached suction device by means of which a fly or other in- | qa construction wherein one operator may hold 
a portion of ssid ta und havine its intermedi- | Sect may be drawn forcibly into a receiver or cage | the cloth fabric or other material in place while 
ste portion slidahi onnected to the remaining | 4 further object of the invention is to provide a| (he crown or brim is being stamped or pressed 
™~ n of the tabs and the slide support device having a tube which may be suddenly | into shape. Another object is the provision of 
projected forwardly so as to scoop up the inseet | an attachment arranged with gripping members 
EAMLES RES M. Reeser and W. W. while at the same time, a current of air sweeps | for gripping one edge of a picce of cloth or other | 
wes 134 So. 7th St., Newark, N. J rhe the insect into the receiver or cage. | material for holding the same in place while the 
pea: of . pe “ nay qo 96 -s ae they — 2Ay—% Sve. 5b Jee 96. Moo | Operator ements and stretches the cloth pre- 
children el made of a washal le materia York, N. ¥ This alloy is characterized by its poems to a ees or 
and arranged to permit of conveniently and | "sisting qualities at high temperature, which FLOOR : S¢ RUBPING AND MOPPING 
qu ing and ndecir dress with- | rendes it more suitable for moids for molten MACHINE.—E lr. and F. M. Roacers, Naples, 
; al or alteration of any one of | ass. It is further characterized by the ease} N. Y. The invention relates to floor cleaning 
the parte t is to provide a drees which with whichit can be machined and therefore it | machines of that type including a rotary scrubbing 
hsadeh tek Snel snd which can be cheaply | "enders the formation of the molds compara-| brush and a mop operative behind the brush to 
manufactured ively inexpensive The alloy contains the fol- | take up the soapy water and dirt from the floor 
lowing metals in substantially the following | 45 the machine is run over the floor. An addi- | 
Electrical Devices proportions: Copper 56-64 per cent, Nickel | tional object is the employment of a sprinkling 
SPARK PLU¢ \ Perron, 404 So. K/ 13-17 per cent, Zine 10-15 per cent. and Iron | device for sprinkling soapy water just in advance 
St., Sparta, Wi An object of the invention is| 10-15 per cent. of the scrubbing brush and a'so to the dirty por- 
) provide a spark plug having an almost entirely METER YOKE AND BOX.—L. McNutt, tion of the mop to insure the cleaning thereof 
closed shell for the purpose of protecting the | prazil, Ind. This invention relates to a yoke for the sprinkling device being controlled by corned 
central electrode, the floor of the shell being dis-| maintaining a tight joint between a meter and operable from the handle of the machine. 
posed at ar ar to cause any aa ane accumuU-|the leads to the meter. The invention also Prime Movers and Their Accessories 
lation of oil in the sheli to run to the drip point - , af m at i - a . = : eel was, ind 7 . : 
Se ee ae hat ag eterna fw bagel Pes = ae os Ge CARBURET ER-Sl PPORT —W. G. SMITH, 
of the shell clea of the saiiiens rae object set : ide xe 29 Morsemere Ave., Yonkers, N. Y. The inven- 
5 to provide &@ YOK | tion relates to internal combustion engines, 
O01 Interest to Farmers | whereby the meter can be quickly and securely notably motor boats, aeroplanes, and the like, 
BROODER.—K. 8. Kasson, Keesville, N. ¥, | Connected to the leads, to present the meter in| its object is to provide a carbureter support 
The invention is more 1 icularly designed for | box so that it may be easily read, and its} arranged to maintain the carbureter at all times 
embodiment in brooder having a coal stove, | Position is such that it is not in danger of getting | right side up, irrespective of the position the 


" 
though it is not limited in all its features to the frozen 


we of a coal! atove Among the features of the FOLDING SWING CHAIR.—A. F. Battry, 
invention is check draft In the flue which is | 35 N. Olden Ave., Trenton, N. J. This invention 
thermostatically ocontroiied, thus reducing the/| relates particularly to a folding chair or cot 


temperature of the air in the brooder instead of | adapted to be adjusted for use in either sitting, 








engine assumes on the tilting or rocking of the 
aeroplane, motor boat or other vehicle on which 
it is used. Another object is to insure proper 
delivery of the explosive mixture to the mani- 





fold of the internal combustion engine. 
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| 
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ROTARY ENGINE.—M. Capu- 
chirias 94, Mexico, Mexico. Among the prin- 
cipal objects of the invention are, to increase the 
horse-power efficiency, to prevent leakage of 
the power medium past to rotor, to simplify 
and reduce the cost of construction. ‘lhe engine 
is so constructed that any expansive material, 
such as steam, compressed air, expanding gasec, 
or other fluid may be employed as a motive 
power, although described in the patent as em- 
ploying an expansive or power medium vitalized 
exterioriy to the cylinder. 


DeCampo, 


Pertaining to Recreation 

APPARATULS.—L. W. Crompton, 
Tampa, Fla. ‘The object of this 
invention is to provide a game apparatus with 
which may be played an interesiing and in- 
structive game, a great vaiiety of piays being 
possible which permit of many foin.aiions for 
otiensive and defensive campaigns. ‘ihe appar- 
atus consists of a board divided into a plurality 
of squares by lines on the board, the squares at 
opposite corners indicating capitals or goals, 
each other square being divided into nine small 


GAME 
Box 1182, 


squarea. The game is arranged for two players. 
Pertaining to Vehicles 

SPRING SUSFENSION.—F. E. Fey, care 

of U. 8. Steel Products Co., 4th Ave. So. and 


Connecticut St., Seattle, Wash. ‘Lhis invention 
relates to spring suspension means for automo- 
biles and other vehicles, and more particularly 
relates to that type of suspension n.eans involv- 
ing a system of side springs between the front 
and the rear axles. An object is to maximize 
the flexibility of the axle movement without 
disturbing the equilbrium of the frame and body 
to an appreciable degree. 

AUTOMOBILE OR TIRE THEFT ALARM. 
—D. T. and C. C. Keenan, 1316 Cailowhill 
St., Philadelphia, Fa. ‘Ihis invention is es- 
pecially adapted for use in connection with 
automobiles so as to indicate the theft of an 
automobile or the spare tire, too.s fiom the tool 
box, or any other part of the equipment. The 
general objects are to provide an electiical or 
automatic device, so designea that the alarm 
will be a continuous one when a theft is attempted 
so as to reveal the fact tothe publicor police 
authovities. 

TIRE.—H. H. 
New York, N. Y. 


ScuHrRaMM, 28 W. 48th St., 

This invention relates to 
vehic'e whee's provided with pneumatic cushions, 
its object is to provide a ti.e arianged to render 
the tie puncture-proof. ‘nother object is to 
desired cushioning effect and to 
permit of conveniently assembling or cissembling 
the parts of the tire. An object is to piovide a 
protecting member which will keep the pneumatic 
cushion at a distance remote fiom the sui face of 
the road, so that nails and similar articles are 
not liable to injure the pneumatic cushion. 


provide the 


Designs 
DESIGN FOR A UAND-BAG FRAME.— 
L. Jacons, 481 Washingion St., Newark, N. J. 
This invention has obtained patents on three 
ornamental designs for hand bag fiames. 
DESIGN FOR A BAG-FRAME.—W. T. 
Go.upsmitH, 481 Washington St., Newark, N. J. 


DESIGN FOR A HAND-BAG FRAME.— 
J. ScaALABRINO, 481 Washington St., Newark, 
N. J 


DESIGN FOR A BUTTCN.—B. Vert, care 
of Hudson Mfg. Co., 14 Maiden Lane, New York, 
N. Y. ‘: 

DESIGNS FOR AN ARTICLE OF MAN- 
UFACTURE.—M. Ogrsrreicner, 129 Ave. C., 
New York, N. Y. 





We wish to call attent on to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. Our 
staff is composed of mechanical, clectrica' and 
chemical experts, thoroughly tra‘ned to prepare 
and prosecute all patent applications. irrespective 
of the complex nature of the subject-matter in- 
volved, or of the specialized, technical or scien- 
tific knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 
the United States. 

MUNN & CO., Patent Attorneys 
233 Broadway, New Ycrk, N. Y 


Branch Offices: 625 F Street. Washington, D. C. 





801 Tower Bidg, Chicago, Ill. 
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KEN TAPER 


You car always recognize a Timken 
Bearing by its taper—tapered rollers 
revolving about a tapered ‘‘cone,” within 
a tapered cup. To the taper is due 
two things that have given Timken Bear- 
ings their supremacy in passenger car, 
truck and tractor: 


1. Resistance to wear— because a 
tapered roller bearing resists end-thrust, 


plus Timken 





the sidewise pressure of the vehicle’s 
weight as it rounds a curve just as well as 
it does the steady downward pressure 
caused by gravity. 


2. Take-up for wear—because when the 
surfaces of cup, cone and rollers become 
slightly worn, a part turn of an adjust- 
ing nut brings them torether again and 
the bearing is as good as new. 


Temperature Control 


Everybody in the automobile industry 
knows that heat plays an important part 
in the making of steel as hard and tough as 
that required for Timken Bearings. 


But, while everbody knows that bearing 
parts are carefully hardened or ‘“‘heat- 
treated”’ after machining, few people realize 
how many times the steel has already been 
subjected to intense heat, how rigidly those 
temperatures must be controlled, and how 
they affect the quality of the product. 

In his trip from process to process the 
visitor sees the application of heat in the 
great Heroult furnaces, in the soaking cits, 
reheating furnaces, annealing ovens and 
finally in carbonizing end hardening. 


Time after time he sees the element of 
heat playing a part in making the steel of 
Timken Bearings harder, tougher, finer, 
more uniform, and better suited to resist 
the destructive forces that are always 
present at points of hard service in motor 
car, truck or tractor. 


That the ability of Timken Bearings to 
serve so long and so well, and to protect 
other parts against the effects of wear 
depends in no smail measure on the exact- 
ness of Timken temperature control, 
is a point too important to be over- 
looked by anyone who has to purchase 
or specify bearings for any car, truck 
or tractor. 


m THE TIMKEN ROLLER BEARING COMPANY , 
Canton, Ohio 
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Here ot the reason 


RAZOR COMPANY, 





SHUMATE 


RAZOR 





Written Guarantee with Each Razor 


SHUMATE RAZORS are so good that we guarantee them for life. 
The blade is made from tungsten alloy steel, which 
takes a keener edge than any other steel can—and holds it. 
use a SHUMATE for years without honir gq. 
steel 1s Ours alone, and we guard it jealously. 


-E’S OUR UNQUALIFIED GUARANTEE: 


RAZOR and use it, not only a tew times, but as long as 
’ ’ 
u decide alter an exac ting trial, that you don’t like ut, we HH} 


cr a new one without a word 


SHUMATE RAZORS represent the skill and knowledge acquired during thirty- 
A; levoted exclusively to the production of razors. Two generations 


To settle the razor question for life, send us $2.00 and the 
UMATE Barber razor will be sent to you postpaid. For those 
with verystrong wiry beards, we recommend our $3.00 SHUMATE 
y ground for this purpose. In remitting, give us your dealer's 
name, and a chamois lined, rust-proof case will be included with your razor. 


790 CHESTNUT ST. 


You can 
The secret of this wonderful 


ST. LOUIS, U. S. A. 


Capacity 10,000 Razors Daily 


























» and Warehouse: 
. Clinton Street 











Williams’ Superior 
Drop-Forged Wrenches 


Wherever wrenches are used, 
Williams & Co. are 
known as ‘‘The Wrench Peo- 
ple."’ And we like that title 
-it has such a plain, strong, 
forceful American twist. So 
have the wrenches. They 
are as good as the best grade - 
of material and skilled work- 
manship, backed by nearly 
half a century's experience, 


J. H. 


can make them. 


purpose and c 


to 75% inches. 





V rite for Wrench Booklet 


J. H. WILLIAMS @ CoO. 


“The Wrench People”’ 





We've a Wrench for every 
carry in stock 
40 standard patterns in 1000 
sizes, with openings from j'5 











General Offices: 
28 Richards Street 
Brooklyn, New York 
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The James Watt Centenary 
Continued Jrom page 206) 


radical. Watt introduced an independent | 
or vacuum chamber for the condensation 
of the steam, removing the water jet from 
the cylinder, with a pump to discharge | 
the condensed water, and devised the | 
steam jacket to prevent the escape of heat | 
from the cylinder, Although models of | 
the improved engine were built in 1765, | 
Watt's resources were exhausted and he | 
was forced to turn to surveying and gen- 
eral engineering, a practical knowledge 
of which he had acquired while making 
mathematical instruments. In civil en- 
gineering Watt’s most notable work was 
in connection with harbor development | 
and canals. 

Watt returned to his engine in 1767 and | 
an improved model was finished in 1769, 
in which year he received his patent 
which changed for all time the atmos- 
pheric engine of Newcomen into the mod- 
ern steam engine. While this patent was 
epoch-making, yet Watt had his business 
and other difficulties, so that it was 
many years before his steam engine was 
established on a permanent commercial 
basis. In 1769 Watt first met Matthew 

sjoulton with whom he shortly estab- 

lished relations that became more inti- 

mate until by 1775 a partnership had been 

formed for the manufacture of steam en- 

gines. To Boulton, a broad-minded and 

sagacious manufacturer, business man 

and capitalist, the successful development 

of the manufacture of the steam engine | 
was in large measure due, and the firm | 
of Boulton & Watt later supplied not 
only all of Britain, but many colonies and 
foreign countries, not the least important 

of their production being the engines for 
Robert Fulton’s “Clermont.” 

The engine patent of 1769 was renewed 
for a period of 24 years by Act of Parlia- 
ment in 1775, thus insuring the establish- 
ment as a commercial type of Watt's new 
colliery engine with external condenser, 
cover over the cylinder to exclude at-| 
mospheric air and later permitting steam 
to act on botn sides of the piston, stuffing 
box, and improved systems of valves. | 
This engine soon found extensive use in | 
Cornwall. 

In 1778 the familiar copying press for 
letters in both roller and screw types was 
invented and patented in 1780. In the 
latter year Watt showed the fertility of 
his genius by suggesting for the power 
propulsion of boats on the Scotch canals | 
a “spiral oar,” illustrating the idea by a 
sketch showing unmistakably the modern 
screw propeller. 

The steam engine Watt now saw as a 
source of power for mills where water 
or animal power was universally em- 
ployed; it was in fact from the latter | 
circumstance that he took as the unit of | 
power for his engine, the power of a 
draught horse to raise a certain weight, 
thus establishing the now universal horse- 
power. Accordingly, to obtain rotary mo- 
tion from the reciprocating movement of 
the piston became Watt's task; and man- 
ufacturing England, ready for such a 
machine, eagerly awaited the outcome of 
his efforts. In 1781 Boulton wrote to} 
Watt, “The people in London, Manches- 
ter, and Birmingham are steam-mill mad.” 
The rotary engine patented in 1781 met 
this demand, and immediately there fol- 
lowed that most important and practical 
discovery of the power of steam to act 
expansively, that is cutting off from the 
boiler after the cylinder had been filled 
and depending upon its power of expan- 
sion to accomplish work. The patent of 
1782 gave the reciprocating expansion 
engine with a working stroke in both di- 
rections, and marks the genesis of the 
modern steam engine, both Watt’s model 
and his full-size engine of this time show- | 
ing a thoroughly good rotative mill en-| 
gine, though not using any very great | 





steam pressure. In the course of this | 


work Watt developed the indicator which 
he used essentially as employed today. 
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PATENTS 


a7 YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. fcr advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are stictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without = 
any expense to the client. Our Hand- = 
Book on Patents is sent free on re- = 
quest. This explains our methods, 

= terms, etc., in regard to Patents, 

Trade Marks, Foreign Patents, etc. 
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contains Patent Office Notes. Decisions of = 
interest to inventors— and particulars of re- = 
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Annual "Subscription Rates 
Scientific American Publications 


Scientitic American (established 1845) one year $5.00 
Scientific American Supplement (established 
era eee 5.00 
Postage prepaid in U niied States and possessions, 
Mexico, Cuba and Panama 


Foreign Postage 
Scientific American $1.50 per year additional. 


| Scientific American Supplement $1.00 per year ad- 


ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Supplement 5Uc per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
| less than four nor more than 12 lines accepted. 

ount seven words to the line. All orders must be 
accompanied by a remittance. 


SITUATION WANTED 


PRODUCT ENGINEER. Young man, formerly con- 
nected with Edison Laboratury. Experienced in ex- 
pe: imental ang development work ard model construc- 
tion. Desires position as engineer of product develop 
ment with responsible individual or firm engaged in 
manufacturing or experime — work. Address: Willis 
Ss. F ride i. 1820 Kilbourne PL, N. W., Washington, D. C. 


WANTED 
THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line—patented or 
otherwise, by one of the most completely - oy 
mauufaciuring plants in Indiana. Address: W. 
P.O. Box, No. 263, Bedford, Indiana. 


sd BUSINESS OPPORTUNITIES | 


SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


SOMETHING NEW! 

TAWKING Tryle letters and figures for Signs, Bulle- 

tins, House Numbers, Honor Rolls, General Publicity— 

Kverybody a prospect— Big Profits. Quick Sales— Free 

Sample— Write quick. ©. F. Lorenzen & Co., 204 Reaper 
Block, Chicago. 

















INSY DE TYRES Inner Armor 
for Auto Tires. Double mileace, prevent blow- 
\ outs and punctures. Easily seolee in \ ang tire. 
Thousands sold. Detaile fre Ager*s wanted. 
Amer.Accessories Co., Dept. . Cincinnati 











SALES OPPORTUNITY 


WILL BUY outright, or will organize and finance sales 
of meritorious patented article on royalty or other 


| equitable arrangement. Prefer small household or hard- 


ware specialty. Box 100, care of Scientific American. 


FOR SALE 
SELENIUM CELLS. Made by entirely new process. 
Highly sensitive and quick-acting. Suitable for all ex- 
periments. From $5 up. Write for Catalog. Selenium 
Laboratories, Good Ground, long Island, N. Y 


PLATINUM 


If you have platinum ores or sands which 
appear low in metal and hard to work, 
consult us immediately. Our processes 
bring big returns from low yielding ores at 
low costs. 

Twenty-two years’ experience in testing 
andextracting platinu. and other precious 
metals from all kinds of ores and sands. 
We invite consultation and will suggest 
and install correct processes for profitably 
working your ores. 

Fullest investigation by capitalists and 
mine owners solicited. 


OGDEN LABORATORIES, metaliurgical Experts 
232 Chancellor St., PHILADELPHIA 
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DURAND 


STEEL RACKS 
| 








| 
| 


Bes customer of today is| 
critical of service. He’ 


wants what he wants when he 
wants it. 


SCIENTIFIC AMERICAN 


The steam engine patent of 1782 was 
followed in. 1784 by .a patent with numer- 
ous comprehensive claims including such 
adjuncts as the poppet valve with bev- 
elled seat and various applications of the 


| steam engine to driving rolling mills and 


power hammers, as well as to “wheel 
carriages for removing persons or goods, 
or other matters from place te place.’ 
The steam-hammer first proposed in 1777 
was developed on a_ practical basis by 
1783, one being constructed weighing 714 
hundredweight and striking 300 blows a 
minute with a drop of 2 feet. Watt also 
developed, if he did not actually invent, 
the familiar centrifugal ball governor for 
the steam engine, while the mercury 
steam gage for the boiler and the in- 
genious parallel motion connecting pis- 
ton and beam, later developed into cross- 
head and guides of permanent practice, 
were entirely his own inventions. 

In chemistry Watt was one of the dis- 
coverers of the composition of water and 
was in constant communication with 
leading French and British chemists. In 
1783 he advocated an international deci- 
mal system of weights and measures. 
Among his last inventions was the “eido- 
graph,” a mechanical device for copying 
sculpture. While he enjoyed many for- 
eign honors as well as high distinction in 
his own country, Watt was essentially a 
democrat, and shortly before his death 
declined a well merited baronetcy 

It is indeed difficult to summarize a life 


’ 


|so replete with accomplishment, but un- 


One way to give it to him is to have 
a well arranged stock room. Durand 
Steel Racks —clean, space-saving, 
instantly adjustable—will help put 
the kind of “‘snap” into your deliv- 
eries that is appreciated. 

Write for catalogue of steel racks, 


bins and counters, or of steel lockers 
for factories, clubs, etc. 


DURAND STEEL LOCKER CoO. 


1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bldg. 
Chicago New York 
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MASON’S NEW PAT. WHIP HOIST | 


Comparative cost 40 foot lift: | 
By elevator—5 men, 50 baies of wool per hour | 
By Mason's Whip—3 men, 90 bales of wool per hour | 

One rope boists, lowers and holds the load | 


Manufactured by VOLNEY W.MASON & CO., Inc. 
Providence, R, L, U.S. A. 
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insure maximum safety and minimum cost 
in safeguarding electrical circuits against 
the fire and accident hazards of overloads 
and short circuits. An inexpensive “Drop 
Out” Renewal Link restoresa blown Econ- 
omy Fuse to its original efficiency. The | 
Economy is a pioneer renewable fuse. As | 
compared with the use of one-time fuses, it 
cuts annual fuse maintenance costs approx- | 
imately 80 per cent. 


ECONOMY FUSE & MFG. CO. 
Kinsie and Orieans Sts. CHICAGO, U. 8. A. 
So.e manufacturers of ‘* ARK Non-Re- | 
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The Monarch Machine Tool Co. 
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103 Oak Street Sidney, Ohio 

















questionably as one biographer, himself 
an engineer, remarks, James Watt ren- 
dered the steam engine more compact, 
more powerful, and at the same time more 
regular and positive in its actien, and 
thus made possible its use in steam navi- 
gation and its adaptation to the locomo- 
tive as well as to productive industry. 
Appreciating the full suggestiveness and 
implication of this apparent understate- 
ment of James Watt's relation to mechan- 
ical science and industry, it is not hard 
to realize the vast value and comprehen- 
sive nature of his work on which an 
undying fame rests. 


Novel Means for Repairing a Worn- 
Out Pump 
(Continued from page 207) 
to above. Furthermore, the cost of 
materials and labor is much_s great- 


er today than in 1912. When such fuc- | 


tors as loss of profits, overhead expenses, 
non-productive labor and contract penal- 
ties are taken into consideration, obvious- 
ly every week of idleness meant a loss 


|}of thousands of dollars. 


The pump chamber of the sand sucker 
illustrated is 14 feet in outside diameter, 


land consists of two massive steel cast- 


ings having a total weight of 7 tons. The 
ubrasion had been so severe it was neces- 


|sary to rebuild both side walls of the 


pump chamber for a distance of 8 inches 
from the inner circumference. The thick- 
ness of the added metal varied from 114 to 
2% inches. In addition, a new section 
approximately 14 by 18 inches in area had 
to be welded into the throat of the cast- 
ing. The latter was approximately 31% 
inches in thickness. 

In order to insure holding the two 
halves of the chamber in alinement dur- 
ing preheating and welding they were 
bolted together and the heavy outer rein- 
forced sections of the castings were not 
heated, as this would have produced in- 
ternal strains, either breaking the cast- 
ings or shearing the bolts that held them 
together. Preheating by means of char- 
coal was applied locally for a distance 
of about 14 inches in from the edges of 
the flanges, each preheat extending for 
a distance of 3 feet around the inner cir- 
cumference. 

The total weight of steel added to the 
castings by welding amounted to 1,264 
pounds. The operaters worked in pairs. 
As the heat in the small enclosure where 
the men worked was intense, it was neces- 


























PROPELLER SHAFTS 


Tue glowing steel is compacted and toughened 
between the giant rolls. 

Only the strongest of steel, specially heat-treated, 
is used in SPICER UNIVERSAL JOINTS and 
PROPELLER SHAFTS. 

Since 1904 SPICER UNIVERSAL JOINTS and 
PROPELLER SHAFTS have driven the better 
cars. 

Today they are serving quietly, efficiently, endur- 
ingly on more than one hundred of the leading 
makes of automobiles and trucks. 


It is a matter of course to expect good cars to be 
Spicer-equipped. 


Genuine SPICER UNIVERSAL JOINTS 
bear the SPICER name on the flange. 


SPICER MFG.CORPORATION 
SOUTH PLAINFIELD, N. J. 


The Rolling Mill: The second chapter in 
the story of the SPICER UNIVERSAL JOINT 
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The Greatest Chemical Industry 
In America 


In 1802 the Du Pont Company made its entry into the 
chemical industry as manufacturers of explosives. 

Since then, with our entry into related lines—Py-ra-lin, 
pyroxylin and coal tar chemicals, Fabrikoid, paints, pigments, 
acids and synthetic dyestuffs—our chemical interests have 
grown, until today, in the Du Pont American Industries, there 
has developed the greatest chemical organization in America. 

j At the present time, 1200 graduate chemists, or about ten 
per cent. of the total number in the United States, are employed 
by the various Du Pont companies. 

Four great research laboratories, operated by the Company's 
Chemical Department, employing in the neighborhood of four 
hundred technically trained men, are maintained by our com- 
pany to carry on experimental operations for the improvement 
of existing processes, to find the means of utilizing our by-prod- 
ucts and the most economical raw materials and to develop 
new products 

For work of this character, two million dollars will be spent 
this year by the Du Poni Company, exclusive of capital ex- 
penditures for buildings and equipment. ! 

Thirty analytical laboratories are operated by our companies 
in the testing of raw materials and intermediates to control the 
quality of our finished products 

A large corps of chemical engineers supervise the manufacture 
of solvents, Py-ra-lin, acids, explosives, dyestuffs, etc., and 
promote the maximum chemical efficiency in the operation of 
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S) our sixty plants 

=| sti his t 1 American chemical 
= In the world reconstruction era, this broad American che 

| =n! , 

=H industry will play an important part 

- The same logical reasons that led to its present diversified 


| activities point to further expansions into other related fields of 
industrial chemistry. 
E. L. du Pont de Nemours & Co. 
Wilmington Established 1802 Delaware 
Visit The Du Pont Products Store, Atlantic City, N. J. 
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!sary to hold several welders in reserve and 
to work on the relay plan, each welding 
shift extending for a period of twenty 


| plete the building-up work. 

As the built-sp surface will be subjected 
to the same abrasive action of sand and | 
gravel, high carbon steel welding rods 
were used for the purpose of building up, 
thereby giving an extremely hard sur- 
face, in fact, one that it was impossible 
to cut with a file after cooling. 


' The Atlantic Fleet and the Panama 
Canal 


minutes. Six days were required to com- | 





(Continued from page 209) 
the Panama Canal on its way to its new | 
duties, consists of four divisions and in- | 
cludes 14 battleships. Of these six are | 
predreadnoughts and eight are dread- 
noughts. The Divisions are as follows: 


| 





Pacific Fleet; Flagship New Mezico. 
l’redreadnought Virginia 
ss New Jersey 
Rhode Island 


> Div. I 


fv II 


Div. VI 


“ 


Predreadnought Georgia 
7 Nebraska 
Vermont 


Dreadnought Wyoming 
™ Arkansas 

New York 

Texas 


Dreadnought New Mexico 
= Tennessee 

Idaho 

Mississippi 


Div. VIII 


“ 


“ 





These vessels form the backbone of the 
fleet; with them, of course, is associated | 
a big fleet of destroyers, submarines, sup- | 
ply and fuel ships and the various other 
types of vessels that go to make up a| 
well-found modern fleet. 


Desert Plants as Fodder 


A FEW months ago when cattle were | 

starving by the thousands on the| 
drouth stricken range of Texas, New| 
Mexico and Arizona, the cattlemen looked | 
helplessly upon vast quantities of green | 
vegetation—-sotol, bear grass and Spanish 
bayonet—desert plants that in their rough | 
state were unfit for stock feed. It re- 
mained for an ingenious machinist to in- 
vent and construct a shredding machine 
that reduced the tough desert growth to 











| particularly at the lip of the cavit:;, 
| be steep. 
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Recent Patent Decisions 


This case involves what is commonly 
known as ‘tree doctoring’’ by filling up 
the cavities of decaying trees. The care 
of trees is a matter of such general im- 
portance, and one of the patents involved 
is of so broad and inclusive a character, 
that if the inventor has benefitted the art 
in the way he claims, he is entitled to 
a broad claim to cover his invention. On 
the other hand, if his invention is not of 
that character, the public should not be 
precluded from doing everything it can to 
preserve trees. 

The only holding in this case is one of 
procedure. In a suit for the infringement, 
the question of the validity of the patent 
cannot be reviewed on plaintiff's appeal, 
where there are two patents in question 
and one was found infringed, and relief was 


| denied the other.—Davey Tree Expert Co. v. 


Van Billiard. U.S.C. C. of Pa. 

Suit by A. G. Spalding & Bros. against 
John Wanamaker, New York, and against 
the successors of Samuel Buckley & Co. on 
London and New York, for infringement of 
patent. Decrees for the defendant ix 
each suit, and plaintiffs appeal. 

These are appeals from decrees of the 
District Court for the Southern District of 
New York, dismissing the bills with costs. 

The patent recites that the invention 
relates to golf balls, and has for its principal 
object to improve the flight of the ball by 
giving it “‘a sustained hanging flight” 
with “a flat trajectory with a slight rising 
tendency particularly towards the end of 
the flight.” It acknowledges that in the 
past it was common to mark the surface 
of golf balls with grooves of even width, 
intersecting each other and leaving between 
them isolated polygonal portions; that 
another common marking consisted of 
separate prominences upon the surface, re- 
sembling the surface of a blackberry, and 
named for this reason the “bramble” 
pattern. The patent then proceeds as 
follows: 

“The character of the marking which 
constitutes the present invention may be 
described in general terms as an inverted 
bramble pattern, and consists of isolated 
cavities the essential features of which are 
that they must be substantially circular 
in plan and substantially evenly cistributed. 
They must be shallow, and their sides, 
must 
Steepness of the cavity walls 
is essential to the hanging flight, but ex- 
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sustaing feed for the perishing cattle. | cessive depth besides promoting the col- 
From the ranchmen who were interviewed | jection of dirt, is detrimental to length of 
it has been estimated that more than 16,000 | flight by offering great resistance to the 
head of cattle were fed on these shrubs, | passage of the air. Consequently the 
and that probably 90 per cent of this| cavity must be shallow and the steepness 
number would have died had not the in-| of its walls confined to the immediate 
ventive genius of man come to the rescue | neighborhood of the lip.” 
and converted this otherwise useless! The defendants made balls pitted with 
material into an emergency feed. spherical cavities similar in proportion 
‘ . one /and size to the plaintiff's. The issue in 
Electric Properties of Silicon and the case was whether these conformed to 
Germanium | the words “with steep sides at the peri- 
ILICON exhibits the highest known | pheries only of said cavities,” which are 
thermo-electric power. It is a curious; contained in all the claims in suit. The 


fact that silicon is either strongly electro-| section of the defendant’s pits was the are 


positive with respect to copper or electro-| of a circle, and the angle subtended varied 
negative, according to the method 


of | between 28 degrees for the defendant 
preparation, and by combining the positive Wanamaker’s ball, and 35 degrees for the 
and negative varieties thus obtained, we| defendant Buckley’s. The tangents to 
Mcan construct a thermo-electric couple | the curve of the pit at the lip were there- 
displaying the enormous differences of po-| fore, in the first case, of 152 degrees, and, 
tential of 1,000 microvolts per degree 
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centigrade. The small quantities of im- 
purities, such as iron, which are always 
found in silicon, diminish the thermo- 
clectric power without, however, changing 
iis sign. By crystallizing the silicon in 
| cluminum to purify it, we obtain a strongly 
positive product; by crystallizing it in 
silver or in tin, in each of which it is less 
soluble, we arrive eventually at an electro- 
negative product. 

Experiments with Germanium demon- 
strate that this body presents the highest 
thermo-electric power next to silicon. 
These two substances also resemble each 
other in other respects, in particular, in 
their remarkable power of rectification 
with respect to the Hertzian oscillations, 





|in the second, 145 degrees. The District 
| Court found that pits of this character 
did not answer the element of the claims 
|above mentioned and dismissed the bills 
for non-infringement. 

Held, that where a claim broad enough 
to include defendant’s article was several 
| times rejected by the Patent Office, the 
| patentee is thereby precluded from as- 
serting that the claims allowed should be 
given the same meaning as the rejected 
claim. The court examines the file wrapper 
of a patent only to determine the question 
of estoppel through rejected claims, and 
cannot consider the arguments of the ap- 
plicant and the examiner.—A. G. Spalding 
& Bros. v. John Wanamaker, N. Y. Cire 
cuit Court of Appeals, N. Y, 
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a package 


Smokers realize 
that the value is in 
the cigarettes and do 
not expect premiums 
or coupons! 


Camels are sold everywhere in scientifically sealed 

packages of 20 cigarettes or ten packages (200 

cigarettes) in a glassine-paper-covered carton. We 

strongly recommend this carton for the home or 
office supply or when you travel. 


CSICARE 


Came!s supply cigarette contentment beyond anything you 
ever experienced! You never tasted such full-bodied mellow- 
mildness; such refreshing, appetizing flavor and cooiness. The 
more Camels you smoke the greater becomes your delight — 
Camels are such a cigarette revelation! 


Everything about Camels you find so fascinating is due to 
their quality—to the expert blend of choice Turkish and 
choice Domestic tobaccos. You will prefer this blend to either 
kind of tobacco smoked straight. 


You'll say Camels are in a class by themselves— they seem 
made to meet your own personal taste in so many 
ways! 


Freedom from any unpleasant cigaretty aftertaste or un- 
pleasant cigaretty odor makes Camels particularly desirable 
to the most fastidious smokers. And, you smoke Camels as 
liberally as meets your own wishes, for they never tire your 
taste! You are always keen for the cigarette satisfaction 
that makes Camels so attractive. 


Your personal test of Camels will bring you a lot of real 
cigarette happiness. Smoke them today — then take this 
advice: Compare Camels with any cigarette in the 
world at any price! 
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THE SATURDAY EVENING POST 


IGH up in the jagged wastes of the Southern Rockies, 
this three year old Federal truck is magnificently uphold- 
ing Federal traditions. 

Overcoming the most formidable of Nature’s handicaps to a regular, 
scheduled, and reliable haulage service, this Federal successfully negotiates 
the 52 miles between Reno and Gardnerville, Nevada, every day in the 
week. A daily round trip of 104 miles—which is made in nine hours’ time 
including loading and unloading. 

Conditions more gruelling could not be imposed on a motor truck, and 
yet this Federal averages 11 miles per gallon of gasoline, 277 miles per 
gallon of oil—and after thousands of miles with no trouble, both truck and 
tires show but lit:!2 evidence of their severe usage. 

Due to their balanced weight, motor efficiency and rugged, chassis con- 
struction, Federals have again and again demonstrated their ability to 
handle the seemingly impossible tasks of haulage—at an economy of 
operating expense which is characteristic of Federal operation under all 
conditions of road and load. 
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